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CONFIDENTIAL REPORT 
.-5 SCIENTIFIC ADVISORY BOARD MEETING 
v :S- ■; ■ t- NEW YORK, NEW YORK ■... "■ 

: ; v;• March 14-15-16, 1973 ‘ v 3>-^ 


Sheldon C. Sommers, Chairman 
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The report of the September 
was approved. 






Chairman, ITC - **■ * ?p* A *■■:> 

Chairman Elect, ITC .... ;, 

'. r '* *■ . ' *-.* 

• • President, CTR v-i' ; y ^#.',v" 

; Executive Vice President, CTR .•-.v a»feg^ j 

Acting Scientific Director, CTR 
j ’ Associate Scientific Director, CTR_J'^|fl|p| 

Associate Scientific Director, - -CTR. 

.; '•' Associate Scientific Director, : CTR 

Scientific Associate, CTR ' 

Research Consultant, CTR... jj 

: . Consultant, CTR ' 

1972 meeting of the Scientific Advisory Board. 

• -■’■ *♦>, 


The report, actions and recommendations of the December 8, 1972 meeting of 
the Planning Committee were approved, including the following: v 

$100,000.00 for reference cigarettes •’■ *• 

$ 62,500.00 to cover cost of rebuilding Walton Horizontal Smoke 
Exposure machines 










Source: nttps://www.incJusiryaocuments.uCSH 
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The following administrative actions were approved: 




467-B 


519-BS 


547-C 


548-A 


..Thomas C. Westfall, Ph.D. Permission was granted to extend this grant 
from December 31, 1972 to March 31, 1973 without additional funds 

Louis A. Soloff, M.D. A supplementary grant was approved in the amount 
of $5,000.00 to provide additional funds for purchase of consumable 
supplies and certain permanent equipment vital to the current project. 


'".supplies and certain permanent equipment vital to the current project 

Joseph J. Guarneri, Ph.D. Permission was granted to carry forward_the 4^^;; 
' "'unexpended balance of $549.59 to 547-CRl. ; ■: ; ■ 

S* N. Pradhan, M.D., Ph.D. Permission was granted to extend this grant vf 


for a second time from December 31, 1972 to September 30, 1973 with no 
additional funds. V • ' 


623-BR1 Walter B. Essman, Ph.D. Permission was granted (1) to use unexpended ’ 

y . funds in the approximate amount of $4,190.77, and (2) to extend the 
project from January 31, 1973 to March 31, 1973. V; • 


■^■v- 1 

ji 


646-ARl Robert C. Rosan, M.D. Permission was granted to transfer $4,900.00 from 

Salaries to Equipment for the purchase of an electrophoresis scanner. ^jj 
646-A .• An uncommitted balance of $3,256.97 was returned J$i'.\ 

and deposited. y \ f « . , •/• • . , ^ 


702R2 Albert H. Niden, M.D. An unexpended balance of $204.51 was received and 

deposited. ■ • • ..••••• -• 

704 Lucile Smith, Ph.D. An unexpended balance of $1,321.50 was received and 

■deposited. •••;* : •* ' \ ; . • ' v -.‘; 

734R2 Carroll E. Cross, M.D. Permission was granted to transfer $1,200.00 

from Salaries to Supplies, and $1,800.00 from Salaries to Equipment. 

Since overhead is not allowed for Equipment, a check for $270.00 
(representing 15% of $1,800.00) was returned by the University - • 

authorities and deposited. The grant, therefore, has been reduced 
from $23,175.00 to $22,905.00. ^ 

764R1 Charles G. Cochrane, M.D. Permission was granted to carry forward the 

unexpended balance of $644.30, thus reducing 764R2 from $31,269.00 to ' ,r V ; 
$30,624.70. • ^ S -v■ ■ ■ -v 

808 Allen B. Cohen, M.D. An unexpended balance of $327.50 was returned and 

deposited. 

814 Una Smith', Ph.D. The September minutes reported a time extension without 

additional funds from September 30, 1972 to January 31, 1973. This 
has been amended from September 30 to December 31, 1972. The renewal 
grant (814Rl)i therefore became effective on January 1, 1973. 


Thomas R. Dawber, M.D'. Permission was granted to carry forward the 
unexpended balance of $11,324.64 to the current grant 826R1. 

A. Stanley Weltman, Ph.D. An unexpended balance of $3,665.71 was 
received and deposited. ‘ : •;‘iv;:,- 
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Edwin R. Fisher, M.D. Permission was granted to carry forward the 
unexpended balance of $6,246.00 to the current grant 839R1. 

844 Duane G. Wenzel, Ph.D. Permission was granted to extend this grant 

from June 30, 1973 to June 30, 1974 without additional funds. 

854 * Miss Eleanor J. Macdonald. Permission was granted to carry forward 

v';v the unexpended balance of $794.31 for the purposes of the project. 

864 ? T. A. Slotkin, Ph.D. The September minutes reported the amount 

: ; approved as $12,109.00, The correct amount approved was $12,110.00. 

869 Ronald P. Rubin, Ph.D. Permission was granted to reallocate $2,425.00 

from Equipment to Salaries. 

891 Dr. Georg B. Neuratth. The December 1972 Planning Committee meeting 

minutes reported the amount approved as $41,007.50'. The correct 
amount approved was $41,000.00. 


Contract 1-C 


2-D 


3-B 


Mason Research Institute. The December 1971 minutes approved an 
appropriation in the amount of $7,000.00 and in the March 1972 
minutes $15,000.00 to defray the salary and expenses of Dr. 
Charles W. Nystrom of R. J. Reynolds Tobacco Company. These 
totaled $13,437.19, and the balance remaining of $8,562.81 is 
cancelled. 

Microbiological Associates, Inc. An extension from February 1 
to March 31, 1973 was approved on a pro rata basis not to 
exceed a total of $25,000.00 during that period. 

IIT Research Institute. The following per diem and expenses were 
paid to Dr. G. P. Brierly for consultation and work on the 
contract: Per Diem $240.00 and Expenses $165.00, totaling: 
$405.00. 

This contract was cancelled as of 

March 31, 1973. 


6-B 


9-B 


IIT Research Institute. 
March 31, 1973. 


This contract was cancelled as of 


The following changes in operating procedure as described by Dr, 
Ramm were approved: 


Sommers and Mr, 


(1) An Executive Committee of the Advisory Board will replace the Planning 

Committee which had been formed as a stopgap operation when Dr. Little 
became less active. Since the Board now meets twice a year, the 
Executive Committee will convene as needed during the intervals between 
meetings, and planning work will be a function of the scientific staff 




University of San Francisco. Expenses and per diem in the amount 
of $442.50 for the period July 1 to September 30, 1972 were 
approved for Dr. Robert M. Kovatch, and $624.50 for the period' 
October 1 to December 31, 1972. 

Expenses and per diem in the amount 
of $417.15 for Dr. Jay A. Levy were approved . 
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of The Council. The Executive Committee was confirmed composed of Dr. 

, Sommers, Chairman, Dr. Jacobson,, Dr. Bing, Dr. Loosli, Dr. Wyatt and Dr. 
Gardner, ex officio. Any three members constitute a quorum and are 
authorized to take actions on behalf of the Board as needed. S 

(2) The 1973 budget is earmarked to a large extent for specific projects which 
are planned, rather than unsolicited ones. In order to pursue planned _; 
projects and to cull out and integrate desirable application into The 
Council's program from the increasing number of unsolicited applications , 
all projects in future will be evaluated by the Scientific Advisory Board 
or, in its stead, by the Executive Committee. After such evaluation, : th.e _ 
Scientific Director, or the Acting Scientific Director, will decide which : 
projects shall be funded and at what rate. , ~ ; 








The following renewal applications were recommended for approval, subject to the ' 
determination by the Acting Scientific Director as to priority and the amount to . 
funded: .■•••*• .. ^ ’’ 

24R17 Paul S. Larson, Ph.D. 49,795.00 • I 

310R12 Richard J. Bing, M.D. . 38,893.00 . —. ‘ 

• ..‘ .. 

519-BR1 Louis A. Soloff, M.D. J,' 85,000.00 . 


for nine additional months. This 
figure was based on a pro rata of 
$ 112 , 000.00 per year. . .4 .• 

21,579.00 Terminal 


arfyfe: be 

funded: 

• •• • •• . 

.. 

mg : 

24R17 

Paul S. Larson, Ph.D. 

49,795.00 


310R12 

Richard J. Bing, M.D. • 

38,893.00 

P', 

519-BR1 

Louis A. Soloff, M.D. - 

85,000.00 

||§-;x 

547-CR2 

Joseph J. Guarneri, Ph.D. 

22,944.00 





i r ; c - 

573~BR2 

Clayton G. Loosli, M.D., Ph.D. 

181,944.00 


623-BR2 Walter B. Essman, M.D., Ph.D. 
758-BRl Hans Meier, D.V.M. i ' 

4 763-AR2 John W. Parker, M.D. 


21,579.00 

23,310.00 

37,950.00 


Terminal 







786R2 

H. Hugh Fudenberg, M.D. 

61,737.00 

Terminal 

Ife 

802R2 

Attallah Kappas, M.D. 

49,925.00 

Terminal 

, - 

808R2 

Allen B, Cohen, M.D., Ph.D. 

12,487.00 

Terminal 

V 

■Wit.'* - ^ • 

; ^:V-. 

826R2 

Thomas R. Dawber, M.D. 

54,625.00 

Terminal 


838R1 

Baruj Benacerraf, M.D. - 

62,110.00 


.■ Vii.: V ' 

844R1 

Duane G. Wenzel, Ph.D. 

12,264.00 

Terminal 


847R1 

Wayne L. Ryan, Ph.D. 

55,261.00 

Terminal 

1 

857R1 

Jerome I. Kleinerman, M.D. 

16,414.00 

Terminal 


862R1 

James Travis, Ph.D. 

22,237.00 



■ :V ; . 

- ■ 


V--‘ ' 


Source: httpg://www.industrydocuments.ucsf.edu/docs/nrcmbdb6 




£. The following renewal application was rated for disapproval:' 
486-BMR1 .Anthony A. Albanese, Ph.D. 16,606.00 


> 





7. The following contract proposals were recomme 
4^ determination by the Acting Scientific Direct 
4 .to be funded: V; J.-' : 4-v.' 

• 5 '.... Contract 9-C * University of San Francisco 


proposals were recommended for approval subject to the . 

:ting Scientific Director as to priority and the amount 


: ^ v,? 


139 ,139.00 


14 Microbiological Associates Incorporated 350,000.00 


15 Oak Ridge National Laboratory 


208,500.00 


8 _. The following new applications were recommended for approval subject to the 
determination by the Acting Scientific Director as to priority and the amount 
IPV'to be funded: i rV’’.‘-"■v.■ • ' ■ 


455-B 


Benjamin Bell, M.D. 44 


64,000.00 


■■.v-V 




iT 


588-D 

■hu 599-C 

% 


629-D 


642-B 


725-CM 


741-a 


764-B 


B. Bhagat, Ph.D. 

Domingo M. Aviado, M.D. 


Carlton K. Erickson, Ph.D. 


Leonide Goldstein, D.Sc. 


Jack Chalon, M.D. 


36,805.00 


39,984.00 


16,735.00 


28,579.00 


18,110.00 


Joseph M. Lauweryns, M.D., Ph.D. 38,806.00 


Charles G. Cochrane, M.D. 


37,892.00 


■ ■■■ . U'/Vtji. 

• 

■ -v.v. .-r 




- >5* r 


.766-A 


Richard A. Lerner, M.D. 


64,385.00 


•: 787-A 


Gary D. Friedman, M.D. 


101 , 100.00 


H. J. Eysenck, Ph.D., Sc.D. 


21,562.00 


879 


WtiM. - 00 „ 

883 

H-Xif .-■■■■ 


H. David Mosier Jr., M.D. 
Ronald R. Hutchinson, Ph.D 1 . 


29,513.00 

14,030.00 


Robert C. Rosan, M.D. 


54,615.00 


Norman W. Heimstra, Ph.D. 


12,592.00 


Martha Greenwood, M.D. 


24,035.00 




^^naust?ydocUmen’ts.ucsf 
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The following new applications were deferred pending receipt of additional -:£'x^i£0- 


information: 

888 T. J. Yang, Ph.D. ; • 

901 " George Weinbaum, Ph.D 


43,692.00 

45,332.00 


The following new applications were rated for disapproval: 



776-A 

Elliot S. Vesell, M.D. 


34,730.00 

880 

Kurt Amplatz, M.D. 


51,449.00 

881 

. Victor Milstein,Ph.D. 


6,843.00 

882 

R. Robinson Baker, M.D. 


■69,411.00 

884 

Albert Castro, Ph.D. 


48,545.00 

886 

Harold J. Sobel, M.D. 


31,050.00 

887 

Alvin H. Sacks, M.D. 

/ _ . . 4 • , |4 ,.. .. . . . . . Jj 


42,197.00 

890 

Frederick L. Schaffer, Ph.D. 


32,727.00 

893 

F. W. Grant, Ph.D. 


29,125.00 

894 1 

Luigi Valzelli, M.D. 


21,748.00 

896 

Joel Warren, Ph.D. 


22,994.00 

900 

Victor J. Schenker, Ph.D. 


35,410.00 

902 

Morton Galdston, M.D. 


. 43,492.00 

903 

Joseph Mendicino, Ph.D. 


31,230.00 

Case 164 

Paola S. Timiras, M.D., Ph.D. 




It was recommended that the following contracts be closed out as soon as 

practicable: 


jr*-' 


Contract 4 Bio-Research Institute, Incorporated 

5 Bio-Research Consultants, Inc. 


.•^§: 
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///... v A£* T ^ e next meeting of the Scientific Advisory Board was scheduled to be held on 
October 10-11-12, 1973. 
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. The Chairman expressed the gratitude of the Board to Dr. Murray Senkus for his *X 
XxX efforts and cooperation with the Board during his term as Chairman of the Industry 

.... » _ y ijflr 

^Technical Committee. ■■■;.. -.-x.-x. Xx X • . 

X.- ' - • x x : • " _ ■ 'x v • '-x X. 

^:v5- The Chairman welcomed Dr. Helmut R. R. Wakeham as the incoming Chairman'of the 

T v Industry Technical Committee for a term of two years. : 

■Sifei-.. , ‘ Wx- X . • ' -X ' !i' ' V,- X * .. ■ ■■ 





14. Subsequent to the meeting, of the renewal applications recommended for approval . 
|i-v and referred to in paragraph 5, the Acting Scientific Director determined that 
the following should be funded in the respective amounts indicated: x ", v 







24R17 - 

Paul S. Larson, Ph.D. 

■ 49,795.00 




l^jp 

310R12 

Richard J. Bing, M.D. 

38,893.00 


XX V,;-. 

•: Xxx', 

‘ 

519-BRl 

Louis A. Soloff, M.D. 

62,500.00 

x \ 


' ;/ XX- 


547-CR2 

Joseph J. Guarneri, Ph.D. 

22,944.00 

No assurance 

of 

further X 



■ v • .• : ' ;■ 


support. 




573-BR2 

Clayton G. Loosli, M.D., Ph.D. 

84,000.00 

for nine months, 

Oct. 1, 



’/ V ji 


•73 to June 

30, 

' 74. 

|§p;C :: 

623-BR2 

Walter B. Essman, M.D. , Ph.D. 

21,579.00 

Terminal 

■ , 

.. ■ , * 

jfte - 

758-BRl 

786R2 

Hans Meier, D.V.M. 

H. Hugh Fudenberg, M.D. 

23,310.00 

61,737.00 

No assurance 

of 

further 

Ml' 




support. 


■ - ‘ 


808R2 

Allen B. Cohen, M.D., Ph.D. 

12,487.00 

No assurance 

of 

' "■ x- 

further X' 

• vtSv 



. ■ '■.; • •’:' •'_ 


support. 


x Xx 


826R2 

Thomas R. Dawber, M.D. 

54,625.00 

No assurance 

of 

further ^ 


- 

..-vv*'-' x s r ; j ■ -f . ^ 


. support. ( . x 


■ ■ ■ ^ 

Ip; 

838R1 

Baruj Benacerraf, M.D. 

50,000.00 

No assurance 
support . 

of 

further 


857R1 

Jerome I. Kleinerman, M.D. 

16,414.00 

Terminal 


• r- 

• 

862R1 

James Travis, Ph.D. 

22,237.00 
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* ^SyT ’15. Subsequent to the meeting, of the contract proposals recommended for approval ^ 
■|||Nr" and referred to in paragraph 7 above, and those recommended to be closed out in 
'*H> paragraph 111 above, the Acting Scientific Director determined that the following i||| 
should be funded in the respective amounts indicated: ■ ; > ■ .; ■■.[ yv 



Contract 4 

• = ‘ 5 


Bio-Research Institute, Incorporated 
Bio-Research Consultants, Inc. 



9-C University of San Francisco - 

14 Microbiological Associates Incorporated 


15 


Oak Ridge National Laboratory 


31,800.00 
A 26,872.00 
114,856.00 
350,000.00 
•208,500.00 






'- W li'j 16. Subsequent to the meeting, of the new applications recommended for approval and 
referred to in paragraph 8 above, the Acting Scientific Director determined that 
the following should be funded in the respective amounts indicated: • ? • 


- -ir' 




455-B Benjamin Bell, M.D. 

599-C Domingo M. Aviado, M.D. 

642-B Leonide Goldstein, D.Sc. 



725-CM Jack Chalon, M.D. . 

741-A Joseph M. Lauweryns, M.D., Ph.D. 


‘aMf.’f',*>■ - 
->V' 


764-B 
766-A 
787—A 


Charles G. Cochrane, M.D. 
Richard A. Lerner, M.D. 
Gary D. Friedman, M.D. 


. 

.- V 

“V ' L?. 


870 

897 

898 


H. J. Eysenck, Ph.D., Sc.D. 
Robert C. Rosan, M.D. 
Norman W. Heimstra 


64,000.00 "V 

25,000.00 

28,580.00 No assurance of further 
support. $14,290.00 of 
this amount had; previous ly 
been committed at the 4;: 
Dec. 8, 9 72 meeting of. ^ 
the Planning Committee in 
paragraph 2 above. ^ 

18,110.00 No assurance of further ^ 
support. • .■ 

21,090.00 No assurance of further 
■ > . support. $10,546.00 of^^gf. 

this amount had previously 
been committed at the ’ 
Dec. 8, '72 meeting of * 
the Planning Committee in 
paragraph' 2 above. •/ 

11,000.00 Terminal 

47,385.00 1003543817 -.J 

101,100.00 $25,275.00 of this amount 

had previously been 
committed at the Dec. 8, 
'72 meeting of the 
Planning Committee in 
paragraph 2 above. 

21,000.00 in U.S. dollars. yr*. 

2,175.00 Terminal. 

12,592.00 




Source: https://www.industrydocuments.ucsf.edu/docs/hrcmObdd' 





17. Subsequent to the meeting/ the Acting Scientific Director determined that 
recommendations for approval by the Planning Committee/ referred to in J . 
paragraph 2, should be funded in the respective amounts indicated: ^ 

$100/000.00 for reference cigarettes. -v 

$ 62,500.00 to cover cost of rebuilding Walton Horizontal Smoke Exposure 
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The Council For Tobacco Research-TJ.S. A., Inc. 
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October 10-11-12, 1973 
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W* 


603-AR2 


^ ;6 23-BRl 

^SU^, 

688_A 




•»iA 702 

’• AAw/A -' 

a.A..a aa ; •- 702-A 

A:vf* , •:-. 


' :Ac^-A‘-AP^V:- - • 

|g^763-A 
'^^^■763-ARl 



- 787-A 

* iti-i < j •» J .. , ■.. 

AAAAA^': 

AAA 808R1 


814R1 


864 


v^A>AA# 

•••• - : 


ADMINISTRATIVE REPORT 


•ii- &;»' ' 




—--- : 

■ ."■■■ A. A'•. .'••>; .■: ;v.A:.. • X/,A- .-...• -As 

Barbara B. Brown, Ph.D. A balance of $2,248.75 remained after ‘"A A'i AA 
completion of this project and is therefore cancelled. v-v-i 

John E. Craighead, M.D. An unexpended balance of $584.62 was ••••• 
received and deposited. 


A V' 7 -A/AI$^AA 


'A AAA-^-'AA.' 


■•-A**,* 


Shirley L. Kauffman, M.D* Permission was granted* to carry forward 
the unexpended balance of $3,835.44 to grant: 603-B. 

Walter B. Essman, Ph.D. A balance remained of $450.00 after 
completion of this project and is therefore cancelled. 

Sheldon C. Sommers, M.D. An unexpended balance of $11,202.98 was 

received and deposited. ...A-, aa ; a-^a^ 

..... • . . V . v 1: $< 

Albert H. Niden, M.D. Through an administrative error the final .' 
quarter of this grant was not paid and, therefore, a check in the . 
amount of $4,253.75 was sent to Temple University to close out A'A' 
this project. ' : a;:A;a, j ^^ 

* A check in the amount of $4,000.00 was received 

from Temple University representing the estimated refund after Dr. 

Niden's transfer to Drew Postgraduate Medical School effective 
June 1, 1973. This money was deposited and a check drawn to Drew 
to aid Dr. Niden in starting up the project in the interim. 




John W. Parker, M.D. Permission was granted to carry forward the 
unexpended balance of $il7.24 to 763-ARl. 

Permission was granted to transfer $800.00 
from Supplies to Salaries. 

' . , Permission was granted to extend this project '^ & **a*«* 

from July 1 to December 31, 1973. . .v 


- V 

■ *’ ‘'A- 


Gary D. Friedman, M.D. An unexpended balance of $5,182.65 remained 
from 787R1 and this was deducted from the present grant authorization 
of $101,100.00, making the final authorization $95,917.35. 

Allen B. Cohen, M.D. An unexpended balance of $2,305.94 was returned 
and deposited. 

Una Smith, Ph.D. Permission was granted to transfer $400.00 from 
Supplies to Travel. 

Theodore Slotkin, Ph.D. Permission was granted to transfer $3,025 
from Supplies to Equipment. 


; ’>/>; "‘ '+J y * • 

* * •*v 

-rs: 


Contract 3-B IIT Research Institute. After having been cancelled as of March 31, 
1973 and funding requirements settled as of that date, a balance of 
$12,398.32 remained which is cancelled. 10035 ^3 8 ^ 0 

Contract 6-B IIT Research Institute. After having been cancelled as of March 31, 
'A'” . 1973 and funding requirements settled as of that date, a balance of 

$16,168.44 remained which is cancelled. 

' Source: https://www.industrydocuments.ucsf.edu/docs/nrcm0006 






’• VgYV.r, 


- 2 - 


S&W The following authorizations were approved at a staff meeting on August 2, 1973: 


• ' • 


:: 709-cs 


%/■' 836-AS 


839R1S 



44^ ,k ."v .'•'■• 


Lucio Severi, M.D. This project was extended for the months of 

September and October 1973 in a pro rata amount of $2,500.00 so that 
the grantee can continue his project until a decision as to his 
application is made at the SAB meeting in October. : - C 

Walter B. Essman, Ph.D., M.D. This project was extended for the : -;- 
month of October 1973 in a pro rata amount of $3,334.00 so that the 

/ grantee can continue his project until a decision as to his ' . u y-l / 
application is made at the SAB meeting in October. ‘ ; 

Edwin R. Fisher, M.D. This project was extended for the month of 
October 1973 in a pro rata amount of $2,108.00 so that the grantee 
can continue his project until a decision as to his renewal 
application is made at the SAB meeting in October. 

Herbert McKennis Jr., Ph.D. This project was extended for the 

month of October 1973 in a pro rata amount of $5,000.00 so that the 
grantee can continue his project until a decision.as to his renewal 
application is made at the SAB meeting/in'October. 

Sheldon C. Sommers, M.D. This project was extended for the month of 
October 1973 in a pro rata amount of $7,539.50 so that the grantee 
can continue his project until a decision as to his renewal 
application is made at the SAB meeting in October. 

Herbert B. Herscowitz, Ph.D. This project was extended for the month 
of October 1973 in a pro rata amount of $2,719.00 so that the 
grantee can continue his project until a decision as to his renewal 
application is made at the SAB meeting in October. 


|> ; The following authorizations were approved : 





wm 


Contract 2-E 






v - ■ - 

• ; Contract 17 






Microbiological Associates Incorporated. $115.10 This amount was 

expended for.testing five available inbred lines at Lakeview • ■ W 

Hamster Colony for different aryl hydrocarbon hydroxylase levels. 

- ‘ This contract was approved 

for $157,000.00 at the Planning Committee meeting on December 8, 

1972. Of this amount, a pro rata award of $25,000.00 was .... 

authorized covering the period February 1 through March 31, 1973. 

The total contract as finally signed was for $150,000.00 covering the 
period February 1, 1973 through January 31, 1974. 

William E. Benedict, M.D. While traveling on contract business. 

Dr. Benedict incurred expenses totaling $548.92 and was reimbursed. 

o 

o 

CO 

Cfl 

■ ■.-** • 

. Co 

• , ■■ .00 

\ • W ,:/V 

: ^ •■■///, •' : . - •. ■ / ^ •; * 




Source: https://www.industrydocuments.ucsf.edu/docs/nrcm6006 
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meeting 

EXECUTIVE COMMITTEE OF THE SCIENTIFIC ADVISORY BOARD 
. • ' JUNE 13, 1973 ... 

new york, n. y. 


Attendance 


Sheldon C- Sommers, Chairman . 

* 

Richard J. Bing i : : . : v - - 

John P. Wyatt 
William U. Gardner ex officio 
Robert C. Hockett, Acting Scientific Director 
F. W. Nordsiek, Associate Scientific Director 
H. Ramm ./vo 


W' 

J 


mm *-. T - Hoyt 


. i. . --t;, 


Requests for Funds 



jL. The following requests for funds were recommended for approval subject to 
the determination by the Acting Scientific Director as to priority and the 
amount to be funded: v 


573-BRls 

573-BR2S 


703-B 


734R2S 


766-AS 


7 76-A 


Clayton G. Loosli/ Ph.D., M.D. $36,662.00 per quarter for 
the twelve-month period beginning July l r 1973, or an 
amount of approximately $9,000.00 per quarter more than 
the present awards. 




sr- 

-f. VM 


Albert H. Niden, M.D. $15,000.00 Approved for the seven 
months from June 1, 1973 through December 31, 1973, 


* following his transfer from Temple University to Drew 
Postgraduate Medical School, of which amount $4,000.00 
represents unexpended funds released by Temple University 

Carroll E. Cross, M.D. $4,500.00 For the completion of 
the current cigarette smoke exposure studies and 
preparation of protocols for future studies. Such funds, 
however, should not imply any support in the future. 

Richard A. Lerner, M.D. $5,000.00 

Elliot S. Vesell, M.D. $25,000.00 For the completion of a 
project to determine the extent to which individuals vary 
in rates of nicotine elimination, provided the Acting 
Scientific Director makes a site visit and is satisfied 
that the radioimmunoassay being used works satisfactorily 


1003543822 




Source: https://www.industrydocuments.ucsf.edu/docs/nrcm6006 
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Contract 16 


Contract 17 






Richard A. Lerner, M.D. $39,000.00 as a service contract for 
one year in connection with the Microbiological Associates ■ 
Incorporated contracts.' - 

William E. Benedict, M.D. $10,000.00 as a service contract 
V for one year in connection with the Microbiological Associates 
Incorporated contracts. 




•• • • 


The following requests for funds were rated for disapproval: 

Attallah Kappas, M.D. A request for an unstated amount of 
.. . . interim funds to support the salaries of two investigators. 

ife* * Stanley Schachter $6,000-7,000 to defray expenses for 

- conducting a conference of biologists and psychologists. 

The Wistar Institute. $10,605.00 requested for interim 
ij|g,yy. ' support for salaries of investigators who had been working 

’ with Dr. Watanabe covering the time between the expiration 

of grant 782R1 and the presentation of an application for 
\ V continuation. 


2 L* Subsequent to the meeting, of the requests recommended for approval and 

referred to in (1) , the Acting Scientific Director determined that the following 
should be 


in the respective amounts indicated: 


WST* 



57,3-bris 


573-BR2S 


703-B 


734R2S 


'■ ■ 766-AS 


776-A 


Clayton G. Loosli, Ph.D., M.D. $9,000.00 July 1 through 
September 30, 1973. _ 

$111,150.75 covering the nine- 

month period from October 1, 1973 through June 30, 1974. The 
action supersedes the $84,000.00 award indicated in the 
minutes of the March 1973 Scientific Advisory Board meeting. 

Albert H. Niden, M.D. $15,000.00 . : ; * . "T :i'S'. 

Carroll E. Cross, M.D. $4,500.00 \ 

Richard A. Lerner, M.D. $5,000.00 

Elliot S. Vesell, M.D. $8,500.00 as a supplement to the 
current project 776M2R1, with a time extension from 
June 1 to November 1, 1973. A modified application for 
continuation (776-AM) is to be submitted for consideration 
by the Scientific Advisory Board in October, with an up-to- 
the-minute report of progress. 


Contract 16 


Richard' A. Lerner, M.D. $39,000.00 


Contract 17 


William E. Benedict, M.D. $10,000.00 


. -;V- V •: >- 




Source: https://www. industrydociinienfs-U'csf-edu/docS/hrCmbOd'O 5 
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—' Twenty-two inquiries suggesting outlines of possible project proposals were 
considered. Of this number, five were rated sufficiently interesting and' 
appropriate to warrant encouraging formal applications. Four were deferred in' 
order to obtain more specific information. ....... 








Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOOO'' 
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LIST OF APPLICATIONS i 



Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOOO 
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APPLICATIONS TO BE CONSIDERED 

....... • *r.» ^ 

r t. ’ v 

. - : • -Vvf <?•>;<* 

■ ' • • •’ v; •• 

■ • ■ ■ > ; 

. • ./f. 

Committee 

M ^ ^ Grant 

- No. 

Principal 

Investigator 

’ Amount 

Requested 

Current 

Grant 

: CANCER 


; ' •: .. ■ 


. t: 

Apirion - V ; 

.: * $ 50,496 


■ ■ . . ... ■ 

Andervont, Gardner, 




... *\ y 

Huebner, and Meier 


/ Arcos -\ v V;.' 

; ' $ 49,738 


‘Andervont, Huebner • 





and Meier 

' r 

Benedict 

$ 25,700 


Andervont, Gardner, 




and Huebner 

. 935 

Fishman 

$ 62,853 


Andervont, Huebner, 

r |pV r; ■" 

'■■• •■ • • - :• -< 


-- 

and Jacobson 


vv\./ . - 



j^P$- vv 877R1 

Herscowitz 

/ ■ $ 29,940 

$32,623 

Andervont, Gardner, 

• ' s , v • 




and Huebner 

.. . «*• 

924 

Houck 

$ 36,098 


Andervont, Gardner, 

.iitfi.fc-A V ... i; . .' 




and Huebner 

::: 875R1 

Ioachim ' : : 

$ 79,815 

$90,474 

Gardner, Huebner, , 

.."f •. '4’i. ' '• •' -V J 

(formerly 


and Loosli 

\ *■ ,n • S 

•i-v 

603G 

v; 1 . •" 

• '.-v •- • • 

Sommers) 

. 



Kauffman 

$ 30,521 

$25,000 

Andervont, Gardner, 


(plus ea $7,500) 

Wyatt, and Sommers 

wm^j. 572 G 

Levy ... 

, $49,119 

$20,000 

Andervont, Gardner, 

■ .• • •;•• 


(6 mos.) 

and Huebner 


Neurath ^ 

$44,850 

$41,000 

Gardner, Huebner, . 





V and Meier . ^ 

- .925 

Rao ' ’ ' 

3,950 Pounds 


Andervont, Gardner, 

- •• :• • 




and Jacobson 

• #>#;; ? v< ; 

irj : v 931 

Rosen 

$12,157 


Andervont, Gardner, 

A** •;-;. 




and Huebner 

" 709CR1 

Sever i 

$19,948 

$ 15,000 

Andervont, Gardner, 
and Huebner 

933 

' 1 

Shaw 

$76,721 


Andervont, Gardner, 
Huebner, and Loosli 

930 

Sivak 

$54,838 


Andervont, Huebner, 
and Jacobson 

934 

Stanley 

$ 65,420 


Andervont, Huebner, 
and Jacobson , 


1003543826 
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Applications 




Grant 

No. 


PUIMOKARY 

-^K : «i5 ' 

S' 1 ? 




mfM. 


mm 


■wmm 

: ; 

■4 •• 

/ •;-••*>. " r w ••;. 

'-. -;r^ V '> "»■ ' .'• 

. ^ *'•' 

V: • 


.906 

937 

919 

815B 

921 


878 RI 


914 

74lB 

■ ■ ?*';■) ■ ' ’ - - ■’ 

9°7 

\p^mu. 84ia 
702c 
928 
913 

/; S ,,;:€ 936 


:!■ V ' >■'■' ■:■ ■ * m -. . /■*£] 

Principal 

Investigator 


Bresnick 




• Amount 
Requested. 


$40,650 


Current 

Grant 


m-lr'; ■' ■ ; V-v.^ 2 

;• .}}'S ■' ?•'■*• :V-v.’ v -.-’“.; 

Committee ' 


Andervont, Gardner, 
and Sommers .• 


ner,’ • 


Brooks 

$14,658 

•‘•’•a’-..- 

. ; Loosli,' Sommers, * 

' and Watt ' 

Cross - 

$44,650 

• v ;.' v 

Gardner, Jacobson, j-’.. 
Sommers, and Wyatt 

Daniels 

$ 51,216 


Loosli, Meier, ' 

and Wyatt -v 

Esterly 

$34,482 

• * $ 30,028 

Loosli, Sommers, 
and Wyatt - ‘ r"’?’ 7 . 

Finley W. f >.V. 

$90,712 


Gardner, Loosli, > 

and Wyatt •. : ' 

Goldstein, R. 

. , $29,900 


Loosli, Sommers, \* 
and Wyatt ; v - ■/{;!, _ 

Hamosh 

$ 28,265 

. $ 26,270 

Bing, Loosli, ; ,v V:, : 

Sommers, and Wyatt ^ ,r: ; 

Lamm 

Lauweryns 

Leeds . 

$34,672 

$24,556 

$56,485 

$ 21,1290 

Jacobson, Loosli, r ,v>- 
and Wyatt 

• • .'.-V 

•' ■' 

Gardner, Loosli, 
and Vtyatt ■ 

' • 1 Loosli, Sommers , 

■:m and Wyatt / : 

Mandl 

$38,717 


Loosli, Sommers, •, 
and Wyatt f 

Mittman 

$ 36,608 

$35,e©q 

Jacobson, Loosli, . 
and Vtyatt 

' * . * ij: 

Niden 

$ 25,618 

$ 15 ,®o 
(7 mca.) 

Loosli, Sommers, > 

and VJyatt 

Rifkin 

$ 36,077 


Jacobson, Loosli, 
and Wyatt 

Sbarra 

$ 65,100 


Bing, Loosli, and 

l^att v>-. ^ :’ v ; 

Vidic 

$40,738 


Bing, Loosli, • y, 

Sommers and Wyatt 


1003543827 

Source:https://www.industrydocuments.ucsf.edu/docs/hrcmOOOO' 
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Applications 

Grant 

No. ___ 


Principal 

Investigator 


, Amount 
Requested. 


Current 

Grant 


Committee 


3 i : -m 



CARDIOVASCULAR /. 




4!-' T ’ • 

: 843R2 

Barger , : 

$ 50,000 

$ 50,000 

Bing, Meier, - 

and Sommers 

'-'A * " 

'^|v. . 

- 926 

Bhagat 

$ 31,360 


Bing, Jacob son, 
and Sommers 

't- -• 

Jk:/-.- 

^■^.V > - - , 

918 

Downey 

$15,290 


Bing, Jacobson, 
and Wyatt 

A;;,- 

839R2 

Fisher 

$24,978 

$25,300 

Bing, Meier, 
and Sommers 

■',. <rw . 

*• 

V 

■mtf. ■ 

910 

Ramsey 

$10,859 


Bing, Gardner, 
and Jacobson 

^ ; j vj- • 

• -j- 

889 RI 

Regan 

$45,500 

$44,776 

Bing, Gardner, 
and Sommers 

,.^V-’ 

•’•..•••.’t. , 

8l4R2 

Ryan 

(Una Smith) 

$35,373 

$32,908 

Bing, Loosli, 
Sommers, and Wyatt 

• 

864a 

Slotkin 

$13,346 

- $ 12,110 

Bing, Gardner, 
and Loosli 

•^25 v 

' 833A 

Weltman 

$ 58,386 

$42,663 

Bing, Jacobson, 










and Sommers 


Source: https://www.industrydocuments.ucsf.edu/dbcs/hrcnriOOOO' 
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Applications 

- -= ■' ■ v- 

: Grant 
'v No. 

Principal v 

Investigator 

,, Amount 
Requested . 

Current 

Grant 

PHARMACOLOGY 

923 

, */?. J;.'-'., 

Boden 

$36,206 

; :‘y ' r ' 

lfP^’905 

Domino 

$52,885 

"v. 

836ARI 

;r'. * • 

• #44 V' • , 642C 

Essman 

Goldstein, L. 

$59,370 

$33,350 

$4o,ooo 

$29,000 

v- : 

917 

f .. / ' 

Hudgins 

$22,400 

• - 

.V-i • 

■ 929 

Leete 

$23,709 


868R1 

■'X?r :• 

McKennis 

$74,184 

$60,000 

S'i >7 909 

Rosecrans* 

$20,260 


• 

. . . 869R1 

^ . . > ' ; J ,f..' V.. 
jk > 1 . -/• *V' . ‘ ' T ' _ , • 

Rubin 

$16,675 

$21,300 

JIM?: 467c 

Westfall 

$21,953• 

$33,000 

927 

Wilson 

$ 8,973 


MISCELLANEOUS 




ftfft T 8 ? 5 

Friedmani 

$99,440 

$100,000 

j' ’ - 932 

• ' i ;•/ ' v-iv .•••.■ • 

Heinrichs 

$73,108 


7 912 

McClugage 

$38,094 

* 


Committee 




••'.'••••.■ rV-'.W 

‘-‘V 


v, *•■< 


Bing, Gardner, 
and Jacobson • 

Gardner, Jacobson, 
and Meier 


rv; 

‘/V 


Bing, Jacobson, 
and Meier 

Bing, Jacobson, 
and Meier ■ : 

Bing, Gardner, 
and Meier 

Gardner, Jacobson, 
and Sommers 

Bing, Gardner, 
and Jacobson 

Gardner, Meier, 
and Sommers 

Gardner, Meier, 
and Sommers 

Bing, Gardner, ' ^ -v'.‘ 
and Jacobson . / 

Gardner, Jacobson, 
and Sommers . .• 


Gardner, Jacobson, 
Loosli, and Sommers 

Bing, Loosli, 
and Sommers 

Bing, Jacobson, 
and Meier ^ 

o 

CO 

cn 

& 

CO 

. 00 \ 

w 

CO 
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The Council For Tobacco Researcii-U.S.A., Inc. 


’r 


July 9, 1973 


■:* ■ •fi. 


’s&ii? I:- : ■ 


•*:•••.-TV:. *.•.•■* •' 


Grant Application No. 90^ 


To: The committee comprising Drs. Andervont, Gardner and Huebner 

Subject: David Apirion, Ph.D., Washington University, St. Louis 
New application No. 904 

"Alterations in Nuclei Associated with Malignancy" 


- This proposal was Case #123, and application was discouraged 

for lack of relevance to CTR objectives. We telephoned Dr. Apirion when 
he submitted; he stated that he could not defend CTR program relevance, 
but hoped that the Scientific Advisory Board might see such. 

Application No. 904 requests $50,496 plus two additional years. 

. Documents Submitted 

/ . ‘ 1 l ' 1 , 

•' Attached is application dated February 22, 1973* 

Reprints of the five publications listed on page l4 have been 
. j provided, and will be forwarded if you so request. 

• v - Comment / ■ < \ , '■'•' 

Dr. Apirion seems to be trying to orient his basic scientific 
V interests towards cancer. As page 4 of the application indicates, he 
currently has two National Science Foundation grants. 

Page 4 also shows he has applied to three cancer research 
■ agencies. I have determined the outcome as follows: 

American Cancer Society : Approved, not funded. (This 
was a renewal application. ) ' : - 

Damon Runyon Fund : Disapproved because of low priority. 

National Cancer Institute : Approved, but funding unlikely. 


.’r'r 


v;. - 




FWN:wg 

Enel. 




F.W.N. 
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Comm . * * 

jjp) t. An&ervont 

<S«crHn»T 

V; Dr. Huebner 


...,. 

£§8M v -- •' 

v, 1 '* 


CARCINOGENESIS 




The Council IT or Tobacco Research 

;.v. . . r . , ' . ;• 110 EAST 39TK STREET 

"" NEW TORE. If. Y. 10022 


k - tr.s.A„ too'. ; •; 


Application For Research 


rjiw-g.f—7 :&m 

* * * ^ „*** , r*^*v. * f 

2=. MAR S' '1973 

•-• ■•■■ IfeLfisLi^ 


■•• . • ■••; • . . h uiu'iat-Lii« l jl'w i 

' ' i .V' ' •' ;i ••. Data: February 22 , 1973 ;$ 

* *■ 't'* : "* - • ' ' -J?' * ,' * * ?" "‘ I * "* ’*• 

• v * " f t \ * 'j- «- 4 /* l < V>** * ' *• « 

stfgator(s): (includeTitle and Degrees) , *• * • ~.V• V: <*/ .\Vi ... 

. : * *•-. David Api rion, Ph.D* 'V" v *;/' •* 


Associate Professor of Microbiology 


*;* f ,i — 


' t. i*+.~ 



A^r • ■. 

§1. Name of lnvestigator(*} 

S#^. * 

• 

Short Title of Project: 

^iSy^V • - ■ -.•• 

^ A Propo*ed Starting Dote: j J(jly 

S. Anticipated Duration of thi* Specific Study: - 

•-••C;"' - . 30 June 1976 

. Brief Deicripton of Objective* or Specific Aim*: 

1) The development of a two dimensional gel electrophoresis system amenable ^ 4 ^. 
to autoradiography for the analysis of chromosomal proteins. '/; i>:.' 

■ ...... - ■• 


Washington University 

Lindel1 & Skinker 

St. Louis, Missouri 63130 


Alterations in nuclei associated with malignancy 


**&,Z*y+ •* i* v \ r - 


■ \ .• '■ ..3ft..rtrA*bd 

I.' -*,«!/'L 'a*- v, 

>r - ‘ Trvvx.’ 




protei 

be tested in material Isolated from chromatin^ total metaphase chromosomes and 
^ rorn single chromosomes. 

v'^’ l • . 

■ 4) Isolation of differentiation variants and analysis of their chromosomal 

. ” - proteins. * 

■ 8 

§ 

CA 

** 

C3 

00 

CO 

A CO 


1.7>; 


L»^ > 0 


7. Give a Brief Statement of your Working Hypothesis: The behaviour of a malignant cel 1 f for Instance 
unrestricted growth, is due to changes in the response of its genome to environmental i 
(cellular) stimuli. The capacity of the genome to respond to these stimuli depends 
to a large extent on nuclear proteins. - 


Source: https://www.industrydocuments.ucsf.edu/docs/nrcnnOOOO 
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.2. 


- * ;V , 


& Details of Experimental Design and Procedures i (Attach Separate Pages) 


£-*£ (See pages 5-11.) 


- . .W • • t.-..' ' - • • ■ ■*->'. Vic 

. 






“ ggv,v 

S^i5W<' • ' 




’ j?%- 



V" 

\ V c* 


■4&V*N 

- - .z * . 




, . » -- **->s -.'..7'. - v.".. * . 

* ^ 1 * . * ' * I'.-'* ‘r 

# v- - ; v- v*f 


V - 

. . 
t&y t: *. . 

IpS”-' 

,2fK& -• 


/*’^V * ! 

- _ y 


•- 

v>e^T i- • 


.xV : 2-V- ? : 

v* 

. • • .. •* 

^4 


^9. Physical Facilities Available (Where Other than Administering Organization indicate Geographical Location) 

* . .* * - 

+ : ' * * ' 

General facilities at our disposal include controlled temperature rooms 
(30°, 37°), media room, autoclaves, cold rooms (4°, -18°), and a -70° refrigerator. 

* J 4 *; r .Preparative and analytical ultracentrifuges with a number of rotors. Amino acid v^?^w*r 
analyzer. A scintillation and a dry counter for radioisotopes. High voltage 

• electrophoretic apparatus. Spacious lab area and office. A number of water baths 
and incubators, small centrifuges, and various other facilities necessary in a 
V-..’ modern biochemical laboratory. We have excellent animal quarters, and fairly 
^/adequate facilities for tissue culture work. Spacious lab space is available. 






-W'i 

.» 


10. Additional Requirements: 


^ Most of our present tissue culture facilities are concentrated in a 
; v V k central laboratory which is next to my lab and serves all the department. 


“ Therefore the initial work can be started even without addition of any new 
'^‘equipment; however, for the continuation of the project facilities for tissue 
.culture work would have to be introduced into my laboratory. 


- - ■ 




^Biographicol sketches of all principal and professional personnel (append) 

(See pages 12 & 13.) 
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12. list of publications: (Five most recent as pertinent) (append) 
(See page 14.) 


Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOOO 




R: REDACTED MATERIAL 



*w«£S 







*£» 



&-V .».' ,':'s , if"'^i!Si^'.i;jS:.~ f-'.'tf..^ : - 

i ?"** v '!lr- --'V»=y ; /t;*Jf-* J -i;" "^h- -' *.;••*• -.•• (■; - % 

pr •-sy.\w>.!Fj;J/.V^««v . -.•i-'.r^r.-f-.- ".' v .’V^.T.'&•>£« V*; >V ..' ''•. 1,'* -. jV 

sr^{«8^??f:<‘K ^ - - 5 -.. ; •;•>:. tK .•/*..'•?<•■' yc. •. >- .• .• 

“••** - «'>-•><« *»*_*$*-- t - •* '. . - V-* -• . * --«»*• 

BudgeH (1s» y«or) V V '’ 7* r ~ S * 'v*T;*T ' ; ;•'* , ’’ '* '. • 1 . f 'V"* * 

^,v ; *»,T‘ >?/v '*. *, 1 1 C > ’ : - \:< ’ *. • 

- *.- r *.v"^ *"-* -• - v *' * o'r* \ s „o ---•*•■ 


X Salaries (Personnel by names) 
Professional . 

David AptrIon 
Ruth Kaplan. 


-•* -t \ '' : 'V . V‘ 


Technical • •/***? : ' ‘ ’ 

Edward Watson ‘ * , 

Vera Johnson . - * . 

Ernestine Love 

Fringe Benefits (Social Security) 


B. Consumable Supplier #st by categories) 
Liquid Nitrogen 
Tissue Culture Medium 
• Chemical Substrates and Enzymes 
Radio isotopes 
Glassware and'Plasticware 
Animals and animal supRliies 


C Other Expenses (itemix*) _ 

National Scientific meeting for two persons 
Publications costs (page charges, illustration, 
reprints, typing) 

Books and Journals 

Equipment Maintenance Contracts 

- Sob-Total 

D. Permanent Equipment (itemize) _*. 

Water Bath for Spinners with Magnetic Rotors 
Laminar Flow Hood 
Inverted Microscope 
Electrophoresis Units (2) 

Power SupRly Units (2) 


E. Overhead (15% of A+8 + Q _ 

Total 

Estimated Future Requirements: 

Salaries Consumable SuppL Other Expense* Permanent Equip. 
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H 1» understood that the applicant and Institutional officeri 
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the Council's "Statement of Policy Containing Conditions 
and Terms Uhder Which Project Grants Are Made." 
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Introduction . A malignant cell can be viewed as a cell which has lost 
part of Its regulatory capacity, a cell which ceases to respond to various 
stimuli as does the precursor cell. >s • , 

* • Parts of the genome of a mammalian cell seem to be permanently blocked, 
while some other parts seem to be capable of responding to stimuli in the *.\f' 

cellular environment. Cells from different tissues in the organism or tn 
tissue culture can respond to similar effector molecules, such as cAMP. 

However, their responses vary: fibroblast cells and neuroblastoma cells 
both respond to cAMP but very different proteins are produced and different 
processes apparently occur in both cells during these responses. That part 
of the genome which responds to the effector must be determined by something , 
in the cell, Srnce in all likelihood genomes of different tissues, in the 
same organism* are by and large identical, the differences among nuclei from v * \j 
different tissues could be due to chromosomal proteins. 

Since the genome of a malignant cell ceases to behave as does a genome 
of the parental nontransformed cell it is quite likely that a change occurred 
In the chromosomal proteins. T 

There is a growing body of evidence linking changes In the genome with 
specific cancers; see for Instance references 1-3* However, these changes 
do not seem to be too specific, f.e. it Is not clear whether the genome is altered 
or whether the change could be related to alterations in chromosomal proteins. 

A much more interesting observation is that the synthesis of nuclear acidic 
proteins is increased after SV40 infection (4). In order to analyze such 
situations (transformed versus nontransformed cells) we wish first to 
develop proper techniques for qualitative and quantitative analysis of )/ 

chromosomal proteins and to use these techniques on specific cell lines ' > \\ 

where the analysis could be most informative. 


V.- 


‘ Materials . We plan to work exclusively with mouse cells. In order to ; 

be able to isolate specific chromosomes (see below) we wish to use a specific 
mouse line that contains only one metacentric chromosome. Such a strain was 
Isolated by crossing Mus musculus to Mus poschiavlnus and back crossing the 
hybrid to the first parent (5). ( Mus poschiavlnus contains seven metacentric 
chromosomes.) The single metacentric chromosome in the strain isolated from 
the back cross is distinct and it replaces two acrocentric musculus chromosomes. 
In all likelihood it should be feasible to separate this chromosome from all 
others. Other mouse lines are available in whicbby reciprocal translocations 
between two acrocentric chromosomes one larger chromosome and one smaller 
chromosome have been produced. In such a line it might be possible to 
separate individually two chromosomes, the large and the small, from all 
other chromosomes. Separation will have to be carried out on cells grown in 
tissue culture arrested in the metaphase stage. 

Isolation of chromatin, chromosomes^and their analysis. Chromatin and 
chromosomes would be isolated from cells transformed by polyoma virus or other 
means and nontransformed cells, and from cells during the process of cell 
transformat ion (chromatin). (Techniques for such isolations are available 
and some of the references are mentioned above.) As chromosomes are separated 
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the cells would be labeled first (long term) with ^C-amino acids in order 
to label the chromosomal proteins; thus even very small quantities of 
material could be analyzed by autoradiography. 

Prior to the isolation of the chromatin and chromosomes we shall develop 
two dimensional polyacrylamide gel electrophoresis for the analysis of the 
chromosomal proteins. At present this technique developed by Kaltschmidt and 
Wittmann (6), Is probably the most sensitive technique available for fden- & 
tIf feat ion of proteins in a mixture. Moreover ribosomal proteins and chromo¬ 
somal proteins both share common characteristics, especially with respect to 
solubility, and therefore it sould be quite easy to adapt the existing tech¬ 
niques to the analysis of both the histones and the acidic proteins. For 
further details about the analysis, see below. 

The qualitative and quantitative pattern of the chromosomal proteins fn 
the chromatin and chromosomes isolated from transformed and nontransformed 
cells, would be compared. This analysis would be augmented by proper in vivo 
labelling of the proteins with radioisotopes. Thus we should be able to 
determine whether or not there is a unique pattern to chromosomal proteins 
during ceTl infection with a virus, during the establishment of transformation 
and after the process Is finished and the condition is maintained. Similar 
analysis would be carried out on cells transformed by other means, e.g. 3T3 
mouse cells and cells derived from them which have lost contact inhibition. 



Acetylation and phosphorylation of chromosomal proteins . Chromosoma1 
proteins, and specifically acidic proteins, are known to undergo acetylation 
and phosphorylation which seems to be relevant to either the cell cycle or 
to regulation of gene function. These parameters would be measured on total 


chromosomes, chromatin and isolated chromosomes. This would be done during 
regular growth and after infecting cells with the virus. chromosomal 

In a different approach . * isolated chromosomes and the Isolated/^proteins 
would be used as substrates to measure acceptance of phosphate by protein 


phospho kinase mediated by cAMP. 

* Such comparisons as described in the last two sections coupled with 
knowledge about gene activity of a specific chromosome (see below) would 
lead to meaningful correlations between gene activity or gene restriction 
and transformat ion. We should be able to determine whether there is any 
indication that the programming written into the cells during differentiation 
Is changed during and after transformation* 


Variants of Differentiation . A very interesting situation that ties 
together a viral infection and differentiation is the cloned line of murine 
proerytbroblastotd cells. Such a line can be transformed by infecting it with 
Friend leukemia virus (7, 8). Such transformed cells can be made to 
differentiate by addition of dimethylsuifox!de (Me 0 SO) to the culture medium 

<s>. 2 

In this system the comparison of chromosomal proteins, their phosphorylation 
and acetylation, can be made among the three stages - the uninfected ceils, 
the Infected transformed 1 cells and the differentiated cells. Since recently 
It was shown that during this differentiation process a specific messenger is 
produced (globin mRN/y 10) it should be feasible to find out what specific 
changes in the nucleus, fn chromosomal proteins, were caused during this viral 
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dependent differentiation process. .‘J, .. - . »;/•«.. ■ ■ x. 

1,.,-This phenomenon menttoned above’suggests that ft should be possible to ’ ^'JvS 
study nuclear changes during transitions from one differentiated stage to -5^^ 
another. Another case that we shall study’ is the transition in neuroblastoma 
cells from, undifferentiated to differentiated cells, which can be caused^by 
small effector molecules such as cAMP (11). . j-"' „ .U. 

'V---it should be possible to isolate from existing celf lines variants jthat 38# 


-.cyan produce proteins ^which are t Jibt .usuariy’produced..\jFor. instance,. a .cel 1*. 

- I line developed' from a ffjbroViast such as.a 3T3 1j ne does not. produce globin or 


; - 



^iver proteins such as serum albumin. However it has been shown by Petterson 
' and Weiss (12) that hybridization of a mouse fibroblast tine with a rat . 
hepatoma line gave a hybrid which started producing mouse serum proteins. 
•Therefore we should, ^select, lines that produce new "products/ with and without 
transforming the line with a virus. First, we shall find out whether the^ - T> 
; frequency with wh?ch ; such nejw variants, referred .to herein.as differentiation r 
mutants, can be Increased after transformation. If this is the case it would 
suggest that changes in the genome which led to transformation and malignancy 
; >~.are relevant to changes in the genome which lead to different iation. A 
number of agents, such as alkylating agents, nitrous acid, acridines, ^ 
acridine half mustards, etc., would be used to induce such variants, and from 
. finding out which of them is effective some insight could be gained toward 
.what causes this process. V : r/*, : % , 

There are a number of possible ways to score or select for such variants, 
(dffferentiation mutants) of which we mention here only a few. 

I) Selection for the production of an enzyme that can be stained for 
histochemica1ly. 


- t'7^' "“i-* * 
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colony is grown in dup 1 icate, so that further analysis of any suspect colony 
(which probably would'be killed by the staining procedure) could be continued. 
Growing of large number of colonies in an ordered fashion Is possible in 
multiwelled plates (see ref. 14). We have ascertained that we can grow mouse 
L cells in such units. 




c 




2) Detection of heme producing, lines: this could*be accomplished either 
by staining with benzidin, or by autoradiography with iron (I5)> using 
techniques similar to those developed by Milcarek 'and* Weiss (16) for the 
isolation of DNAseless mutants of E. coli . We are at present isolating 
RNAseless mutants of E. coli by this technique, and are satisfied with it. I 
am confident that It is a very adequate technique for the isolation of variants 
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_ . Isolation of serum albumin producing cells from a 3T3 fibroblast line: 

..'For this purpose an antibody against purified mouse serum albumin would be 
prepared/"(excel Tent "faciTities are avai lable in our department for this purpose)__ 



". ri ' f would' like to emphasIze Chat the three characteristics described ‘here'are 
only examples, and many other phenotypes can be screened for. Therefore I Have w 
no doubt that the isolation of "differentiation variants" is feasible and the 
v analysis of the chromosomal proteins and their chemical modification in such 
v.:':' lines should be very'illuminating and very ^critical for the understanding of cell 
differentiation, i would like also to point out that In these screenings or 
selections, we shall be looking for positive traits and therefore even if the 


* '.)i * 


colonies we analyze are mixed clones arising from some modified and some unmod¬ 
ified cells, we should be able to discover these clones, since they should' score 
as positive or partial positive in the tests. • . . 
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* • Isolation and analysis of specific chromosomes . There are two main 

aims' in the analysis of unique-chromosomes; 1) concentration on a unique" 

'chromosome• some of the active genes of which might be known and determining 
specif ical ly whether there are" any'"quantitative or qualitative changes or 
modifications in its proteins, during or after the process of cell transformation, *\?$k 
mm$£or in different fatTon Variants'. 0! l 2) ^rdcatTtfn of UTmTTar ^a'rametefs’^irbou't' a' IcIhrVomo-'^||| 


some-to which the v i rusactua 11 y -attached. “Wh i 1 e it probably would be desirable 
know the latter, knowing the former would be helpful to determine whether 
fspeci f ic changes occur 'in - the nucleus - (chromosomes)’ after 'cel I • transformatidri*. 
Although the isolation of a specific chromosome and its analysis may be achieved 




tiW' 






c 


it cannot, of course, be predicted that the virus would attach specifically to 
the chromosome that we plan to isolate. However, this might be achieved by 
using the mouse man or mouse-Chinese hamster cell-cell hybridization. 

f ■ In a hybrid cell ’line of mouse’arid man (i8), using a human viral .. . 

transformed line, the human chromosomes would carry the SV40 viral genome. In such .1 
a line it should be possible to isolate clones that lost most of the human '"if. 

chromosomes. It should be also possible to hybridize a mouse transformed cell 
with a human nontransformed cell or Chinese hamster cell and to isolate hybrids 
that carry small numbers of the mouse chromosomes. A hybrid line would be searched 
for that carries just a single human or mouse chromosome (the mouse chromosome should 
be relatively easy to identify) and which still carries the virus (this can 
be verified by analysis • 
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pf specific yis‘ a ,\ ant fgVns) : *^Wh f f e the hybrids'would usually* lose preferentially 
tfhe .human chromosonies^ it Should be^possible by irradiation of the mouse cells -^A;^ 
prior to the 'hybrIdfiatfori^ to cause 'preferenffa 1 -Io¥s of mouse chromosomes (19). 
Perhaps among such specific hybrids''there "wfll be one from which the moose chromosome 
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and success ’in jatly'of 'them w 6 uid f mbkeouf -1 efforts‘worthwhHe and -very' rewarding. ■ 

The.independent parts r of the project are'the following: a) Development of two .^i:.'',!"’ 
dimensional gel electrophoresis for chromosomal proteins, b) Autoradiography 
: fo£ ; acetyiation^and phosphorylation of chromosomal proteins; this depends on ja -7 

blit can be done independent ly”by one 3TmensTon gel "electrophoresi s’.’ c) Isolation 'V; 
of a single chromosome from a mouse, d) isolation of differentiation variants, jr’ 

: e) Isolation of a chromosome carrying a viral genome. ■. •; . •■ 
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Work and experience relevant to this project 


For my master and Ph.D, thesis I worked on genetics of higher organisms 
( 20 - 25 ) which gives me a basic familiarity with genetic problems of eukaryotic - '/‘I 
cells. During my studies for the Ph.D. I developed'a two-way selection technique , " ;V 
..(see ref, 2). Similar principles are used now in the selection of resistant 
mutants in tissue culture which become simultaneously auxotrophic. Also I had 
the benefit of working with Professor G. Pontecorvo (I 9 SI- 63 ) at the time in which 
..he initiated- somatic cell genetics in tissue culture. During my studies for the 
Master # s degree I prepared and taught cytogenetic laboratories which should 
v help me now with the chromosomal aspects of the project. Also this year I taught 
j a graduate course on eukaryotic chromosomes* which has further orientated me • 

..‘ towards this research problem-. My experience with ribosomal proteins (25-27) 
would* I believe* be most useful since the techniques we use to analyze ribosomal 
proteins are most appropriate to the analysis of chromosomal proteins as in both; • j 
cases one is dealing with complex organel les which are composed of nucleic acids ..y s t 
and proteins, ** * * * , . * ; 

For analysis of ribosomal proteins we use ^ variety of polyacrylamide 
gels* round gels* one dimension slab gels and two dimension gels (the first 
dimension of electrophoresis is done in a round gel and the second is in a slab 
gel). Also recently we introduced thin (1,5mm) 1 one dimensional slab gels which 
are adequate for autoradiography* since they can be easily dried. We have 
already made some preliminary trials with nuclear proteins isolated from chromatin 
of mouse liver cells and mouse L-cells using the thin layer one dimensional slab gels. 
It is clear from the results that before long we should have at our disposal very 
powerful tools for the analysis of chromosomal proteins. We chose to develop a 
technique amenable to autoradiography for two reasons: 1) we anticipate that^ 
most of the work on proteins isolated from chromosomes would; have to be carried 
out on very small amounts of material where Identification would have to depend ^ >■*.. 
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on radioisotopes; 2) an important part of the analysis of chromosomal proteins ..•: 
would involve modifications that are taking p;lace in them during a variety of 
cellular events related to transformation and malignancy. Such physiological . 
modifications can be detected by proper radioisotope labeling. 

In order to learn cell hybridization techniques I spent during 1971 a 
number of weeks in Dr. F. Ruddle's laboratory (Yale University) who is one of the 
leaders in this field. In all the specific areas which are outside my expertise 
there are a number of people In the Medical School who are very competent in ; 
these areas and who have promised help and' counsel if necessary. ' . 
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"Synergistic effects of polycyclic hydrocarbons and nitrosamines 


His tor:, 








' During May an informal inquiry was received from Drs. Arcos and 
Argus. In> view of manifest relevance to the O'ER prograin, staff decided' to 
offer these investigators the option of applying forthwith (with no implica¬ 
tion of commitment) 1 . • ^.■ . 




if; ,-- .■//.. At the same time copies of the inquiry were sent to the Executive . 

Committee. Dr. Bing responded, saying "...I find it interesting but extremely 
/expensive. I do not believe it to be quite deserving of this tremendous : / 
.outlay of money..." ...... .,//.,. ■' 

' Application #922 asks for $49,738. plus three additional years. ; : 

| •' The request for a fourth year is defended by the applicant in a footnote on 

w page 1 of the application. The amount now requested is more than the initial 

/v/-:J.-v estimate of $128,000. total direct costs for four years, on which Dr. Bing /■'.' 
■ ' • commented. • V ■ 
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Documents Submitted 


1. Attached is application dated 7/9/73 (13 pages). 

A; . V.- .... ' ■ . . ;./V. 

2. Also attached are CV's of Dr. Arcos (l6 pages). Dr. Argus 
(12 pages), and Dr. Simon (9 pages). 

3. Reprints have been provided of papers numbered as follows 
in the CV of Dr. Arcos: 29, 45, 47, 4'9> 54, 56 ', 59, 62, 64., 
66. Any of these will be forwarded if you so request. 
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Comment 


Dr. Gardner has not been asked to serve on this committee in the 
hope of reducing his current load; but his comment would be most pertinent. CO 
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Attachments 


Source: https://www.industrydocurnents.ucsf.edu/docs/nrcmdOOd 
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J*UC 1 61873 


Date: 7/9/73 




Principal Investigator (give title and degrees): 

Joseph C. Arcos 

Professor of Medicine (’Biochemistry) 
L. Chem. , Ch. E., D. Sc; 

. Institution & address: 

Tulane University School of Medicine 
1430 Tulane Ave. 

New Orleans, La. 701'12 * 


(Use extra pages as needed) f . * 1 

a Uliia W 

Mailing address : 

Seamen’s Memorial 
Research Laboratory 
USPHS Hospital* 

210 St-ate Street 
New Orleans, La. 70118’ 


:^v 3 . 

~r-'.} .* * 


Depariment(i) where research will be done or collaboration provided:: 

Department of Medicine * 
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4. Short title of study.* Synergistic effects of polycyclic hydrocarbons and- nitrosamines 
-Tn.pulmonary carcinogenesis. Potential repressors of metabolic activation of 

^.nitrosamines. 

5. Proposed starting date: ll/l/74 

6. Estimated time to .complete: 4 years* 

7. Brief description of specific researchlaims: 

First, to explore experimentally the very definite possibility (see 8, Back¬ 
ground and:brief statement of working hypothesis) that a significant proportion 
of the lung tumor incidence of cigarette smokers is due to synergism between 
hydrocarbons, and nitrosamines present in the smoke rather than to the hydro*- 
carbons alone, and that the oral nitrosamine intake of smokers (as dietary 
nitrosamine contaminants, or pro-nitrosamine additives such as nitrite togeth¬ 
er with ubiquitously present secondary amines.in .neat products): could play an 
important rolie in-their high lung cancer incidence. Second; to.investigate 


* It is understood that The Council makes renewal awards usually up to 3 
years. However, special 1 consideration should be given to the fact that this pro¬ 
posal involves a substantial number of carcinogenesis bioassay systems in which 
each animal, group* will have to be maintained for 18 months, followed then by the 
autopsy of large numbers of animals, his to pathology of the tissues, and analysis 
and organization of the data. Consequently, to keep the experiment manageable, 
it will be necessary to stagger certain experimental segments within the present 
study. 





Source: Mp.s://wwwjndustrydocuments.ucsf.edu/docs/nrcm00Q0 
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known to be required for carcinogenesis by these agents — also inhibit nitros 




Any bioassay of potential carcinogens or combination(s) thereof must be 

LtGcarriedi out for a minimum of 1 year, to be meaningful at all, unless a Vtatis- v 3g$$£§5S!s 

‘ ' mwzrAi} 


Isanti-carcinogenic effects relative to control group(s) in specific experiments. 

GG For this reason it will require a number of years tojixplore all aspects of the ' 





G The present proposal represents the first segment of this approach. In 
*££’„’ this study we will investigate the synergism toward lung tissue of the highly *. 
^/.{carcinogenic hydrocarbons, 3,4-benzopyrene and 3, 4-benzofluoranthene, with . G Gv 
^>?the carcinogenic nitrosamines, dime thy 1 nit r os amine, me thy le thy lait r o s ami ne, 

/G and N^nitrosopiperidine —: all present in cigarette smoke. In the present study *.;V *. 
^// all hydrocarbon-nitrosamine combinations will be given orally, the route of G : V 
H/V* administration by which the first instance of synergism of this type, with a „ G/’ 

GG combination of 3-methylcholanthrene and dimethylnitrosamine, was demonstrated ' 
fz in our laboratory (2). Also within the framework of the present study we intend 
y, v to determine the inhibitory effect of /}-naphthoflavone and pregncnolone-l6a- vG>*GG.„ 
■ ^-carbonitrile on the carcinogenic activity of dime thylnitr os amine; these two agents 
'""are powerful inhibitors of dimethylnitrosamine metabolism, and are virtually 




) Hydrocarbon-nitrosamine synergism ^ — A previous study (2) in our 
P^laboratory has shown that administration of 3-methylcholanbhrene inhibits liver 
: : G' tumor induction in rats by simultaneously administered dimethylnitrosamine* In //■££& 
a series of investigations (3-7) we have established that this is due to inhibition ’ 
in the liver of the biosynthesis of the enzyme, dimethylnitr o s amine - demethylase, ‘ !f 
*Jf,/. the key enzyme transforming this nitrosamine to its actual carcinogenic metabolite. * 

G;’’ An unexpected and important finding of the carcinogenesis study (2) was: that 
■ " while the hepatocarcinogenicity of dimethylnitrosamine is inhibited by the simul- 
/ . . taneous oral administration of 3-mefchylcholanthrene, the two agents have a * 

: v 'powerful synergistic effect in lung tumor induction. Indeed, whereas at the levels 
used in the study neither the nitrosamine nor the hydrocarbon* alone was carcino¬ 
genic in the lung, combined administration of the two agents^ brought about a 15% 
pulmonary tumor incidence. The practical significance of this lies in the facts 
(a), that 3-methylcholanthrene is known to be very similar or identical in action to 
' the two potent hydrocarbon carcinogens, 3,4-benzopyrene and 3, 4-benzofluoran- 
- thene, present in cigarette smoke (8), and (b) that dimethylnitrosamine, methyl- 

ethylnitrosamine, and N-nitrosopiperidine are also present in the smoke (9) at a *V-V\ 


£ i’ 
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Source: https://www.industrydo cume nts.ucsf.edu/docs/nrcmOOOO 






kssf^fproportioa of the lung tumor incidence of smokers is due to synergism between ' 

ggfif !*#z ' * • " -v;- r • -- • • .* . . „ . y * ^ .*■ 

ciriogenic.hydrocarbons' and nxtrosamines present in the smoke, rather fhan’' 

the nvdrocarbons alone. T." Thus, the nresent annroarh will ooen hitherto 



1 -hypothesis has also wider ramifications — to be explored in subsequent phase 
this approach r^" in thata proportion of the lung tumor incidence of smoke 
%^f cota<i < * ue > ’itt addition to the hydrocarbons (and nitrosamines) present in 



known 3,4-benzopyrene level. "Since orally received: nitrosamines may also be 
' synergistic with hydrocarbons entering the lung via the trachea, these represent 
an experimental model exploration of the role of dietary nitrosamines on the lung 

_ _stumor*incidence of smokers.^Subsequent phases of this approach will also include op 

—i- ta -“ ^ - -- ft - 1 - -" promotor^effect of non carcinogenic poly-^ 

smoke and found recently to be cocar — 




nic (11), 

)■ 4dv.dro 

~Mk ■carcinQ^eruc, ui fj-uetpi‘itu.uiJL-ctv-uTie dim pre^nenuiuue-ipu;- 

- car b o nitrile. — We have demonstrated that not only polycyclic hydrocarbons ;'$j5p|P\ 
also phenobarbital (3,4),-as'well as aminoacetonitrile, /3 - naphthoflavone 


reported that administration of phenobarbital inhibits the carcinogenicity of di- 
; e thylnitrosamine, and Hadjiolov (13) -found that administration of aminoacetonitrile 
•'’•■..-inhibits the carcinogenicity of dime thylnitr os amine. ' .. 

• ' W :• .-:y 

V It is well established that 0 - naphthoflavone inhibits the carcinogenic action 
v;-:'- .-v °f certain hydrocarbons (e.£., 14, 15). It is unknown as yet whether 0-napbtho- 
. ^ flavone and pregnenolone- 16 a-car bo nitrile inhibit carcinogenesis by nitrosamines, 

, but from the established, evidence that they powerfully inhibit the obligatory meta- \ * 
. * ;. v .bolic route of dimethylnitrosamine, it is expected that they will be found to be 

f X :uu_____ •_* n-__ mi__ r ___ j " ' 


potent inhibitors of nitrosamine carcinogenesis. Since neither of two compounds 



So urce: htt ps://www .industrydo cume nts.ucs f.edu/docs/nrcmOOOO 



same schedule, and for the same length of time, as the respective experimental ^^ 



.3, 4- Benzopyrene and 3, 4-benzofluoranthene will be administered at levels 
. *: equimolar to 300 fig 3 -methylcholanthrene daily 5 times a week ( 2 )>; this amounts 
ffjc^Pja^4aily pf.28.2/ig for both, hydrocarbons, in .view, of their .Identical .molecular .^X‘ 

.t. : roo.i crhfie fli rrM»f"hirl ni f-rn saml nft will he administered-bv stomach tube at the same £■*§£! 



■ — • best approximation possible for the T D 5 © dose of this nitrosamine # based on an ^ 

interpolation from some dimethyl- and die thylnitr os amine dose-response data ' . V -^v^T 


( 16 , 17). N-Nitrosopiperidine will be administered for 28 weeks; this is based 
btt’tfie'dose-'r 4 sponge dafibf-'Dru^fey efckl. (18):"^P Ivi,!f,: - I,3V ” ! 


.V ... . . 

•'.w. .-\i 

•V*i . 

V?:v 


-The length of administration of both hydrocarbons will run a middle course ? yfy 
between the shortest and longest duration of administration of the three nitros- . */‘* 
amines studied, jue., 25> weeks. However, in the groups receiving both a hydro¬ 
carbon and a nitrosamine, adlministration of the hydrocarbon will always be . 

initiated 1 week before the beginning of nitrosamine administration. .■ r- . •• 
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No, of ..Daily dose 
.... r • Compound: *•*•*>;/^animals: v - (Mg ) : 


Medium of ' administration 
administration: (weeks): ‘ 
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*’ TTTTZZ 


Negative controls i ’5 

60 . 

‘s s * 

-■I '’ * 


. * ' 

Methocel 1% •t4'CVk.28 

£■■» ' ' . * . -j. *.■ ‘.. -. '• ■' <* tK-. 



~ ‘ ' 


. ... .. .. - ,'. y ; -i-: - r ’^v 

3, 4-Benzopyrene (BP) -\ij* 

3,4-Benzofluoranthene (BzF) 

40 

Sv;U ! 282 - • •• 
' Jl .* 

y 1 '-': 282 

* ::"fi 

Methocel 1 % ^^§£25 

•• . .. '* v ■*». »jH :‘«Vr 

. - .. 

Dimethylnifcrosamine (DMN) 

40 


400 

r- 

- - v >#■ ^ . 
Water ’"? *; V* 26 ■" 


: ,Vt 


- ; r - 

. W-- 

. . r}i 

Methyliethylniitrosamine (MEN) 40 


480 

' ** '*■ * r ' 

- " - . : >5v 22 



*V5‘‘ 

■*r- 

. ■■■-= 

• .... v •: ■; 

N-Nitrosopiperidine (NPiP) 

40 

,.r . ■' 

650 


_ u .. ■ ■ 70 f ".■{?■■:* 







BP 8c DMN: 

40 


■ < 282 8c 400 

Methocel 8c Water ‘ '.25 & 26 

. • • . . • < J ~V f.-* 

BP 8c MEN ■■■•; 

, 40 


282 8c 480 

_ ; . 

— " — . 25 8c 22 

' r. ?V, i. 

|P 8c NPiP 

40: 


282 8c 650 


— " —" 1 . . -25 8c 28 ' ; : SS:. 

BzF 8c DMN 

40 


282 8c 400' 

Methocel 8c Water -25 8c 26 

... ... 

BzF 8c MEN 

■ 40 

»•’ J;. 

<282 8c 480 


- " - • ^.7^.25,8c 22,^^3 






. - r ; ,, ‘ 

— " — " ' ■ 25 8c' 28 

BzF 8c NPiP 

40 

s % 

282 8c 650 
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DMN , 

40 


’.■'‘"'400' 


Water - % 28 

)5 - Naphthoflavone (NF) 

40 


20 mg /kg 


• v.. -v^^r^va^’-iferS 

„■ •,,**,•* •» W-;*’' "• f*Vi‘/ 

i n diet . f ‘ 2 9 . 

Pregnenokme- 16a- 



. - . 


,.v. ■'. . • "* 

-carbo nitrile (PCN) 

40 


20 mg/kg 


: in diet * * 29 *v/ . - : , 

DMN 8c NF 

40 


400 fj,g 8c 


Water 8c 28 8c 29 




20' mg/kg- 


diet’ 

DMN 8c PCN' 

40 


400: fig 8c 


Water 8c 28 8c 29 
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•IgfM ... . ... 

the routine procedure in our laboratory, during this observational period the 
animals will be checked twice daily and the" state of their health carefully * s ?V ; *y 

' followed. During this observational period any animal showing clear evidence V 
the presence of a tumor ( i. e., large subcutaneous or abdominally localized), 
will be sacrificed, submitted to complete autopsy, and the tissue 
in neutral formaline for histopabhology. All survivors will be 
sacrificed at the end of the observational period and treatedasabove 

Simon, Professor of Pathology 
of Illinois, Urbana, and by 

'* ^ X * V/WX UVAJLH- VU1V>X|' J.' u, Uil.Ui.Ug y Service and Research Laboratory, 

^l&gf^Veterans Administration Center, Martins burg, W. Va., with whom we have had 
elitent collaboration for the last 15 years. ' ■ ''-i- r v v 

SIBS# • • Anti-carcinogenic effects of fi-naphthoflavone and pregnenolone- 16a- 

-car bo nitrile . — As it has already been described in "Background and brief 
statement of working hypothesis'* these two compounds are powerful inhibitors 
q £ demethylafcion of dimethylnitrosamine, the metabolic route which is the 
‘controlling step of tumor induction by this agent. Thus, combined administra- 

;ase 





*4' Since both fi -naphthoflavone and pregnenolone-16 a-carbonitrile are costly • 

'**- compounds, it was necessary to determine first the lowest dietary levels at 
vrtuch, saturation of dimethylnitrosamine-demethylase inhibition is reached. In* 

-a preliminary study of the dose-dependence of inhibition of dimethylnitrosamine- 
.-demethylase biosynthesis by in vivo adlministered pregnenolone-l6o:-carbonitrile 
we found that 22-25 mg/day/kg body weight is slightly beyond the saturation dose 
f° r inhibition. This is also the appropriate dose for naphthoflavone to reach 
^saturation. level, as indicated by a comparison of our preliminary data with the 

Thus, in the respective groups the ani- 
pregnenolone-16a-carbonitrile at a . . 



r-f'/v .. r, 




hypo the sis is successful)) between the DMN control group and the experimental 
‘^' groups receiving DMN + NF and DMN + PCN, the total dose level of d-imethyl- 
nitrosamine will be set to the 75% rather than the 50% tumor incidence level. We 
approximate that this will require administering nitrosamine for 28 weeks at the 
400 jig* daily dose. Administration of the two inhibitors will start 1 week prior 
to the beginning of dimethylnitrosamine administration. As in the synergism- 

experiments, following termination-of the administration schedule the animals 
will be maintained for an additional observational period of 11-12 months. 
Maintenance of the animals, autopsies, and histopathology will be as above. 
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f' V:'; . : v w<va ^xnv^v= hj-v*. ijutdo ui, jlvjliii 

^ ^ e Rat". \ J. Natl. Cance 
TV'enkatesan, 'N. , ’ Areos/ J. “i 
of Polycyclic Hydrocarbons on 

Wffe^V^ i " mebH y 1 ^ it ^ su.e s 1 * 1 r ;;Life Sci. 7 ( Parfc D» lin (i 968);:;;^^g« 

|^(4)l Venkatesan, ‘N.V’ ArguspM: and Arcos!, J. C. j. *?Mechanism of '^0^ 

_^ 3 - Me thyl chola rithr ene-induce d Inhibition of Dime thvlnitrosami tie ‘ !■ 


*(6) w Argus, M. F., .yalle, R.. T. 9 .rVenkatesan, N., ‘ Buu-Hoi, N. P.', and .'If 
.-r •">*•■ Arcos, J. C. : "Molecular-size-dependent effects of polynuclear hydro 



'carbons on mixed-function oxidases.: possible action on cascade-coupled 
:r? ^ : . : v'6perons; n , Proc. 1st Europ. Biophys* Congr. EI/38, 187 (1971). 

'pi$Splr^ (7) Arcos, J. C. ,“ Argus, M. F. ; ’and Buu-Hoi, N. P. : ’’Repression of , ‘ 

dimethylnitrosamine demethylase by polynuclear hydrocarbons and other' 

% ' compounds' r . Federation Proc. 32 , 702 (1973).. }; ■ 

(8) Wynder, E. L. , and Hoffmann, D. : "Experimental Tobacco Carcinogenesis!. 
' Adv. Cancer Res/ 8, 249 (1964). ‘ U'„5 F ; : V^ 

.w /n\ L. r ’Environmental Carcinogenesis and Cocarcinogenesis 11 . * * 

ted in Pharmacol. Symp. on ’'Mechanisms of Chemical Oncogenesis". 


.(9) Wynder 
.1; Presented 

57th Federation Meet. , Atlantic City, 1973, April 17 


■ - vr-r. 

i _; _ t». *?' 



Rat Liver by Aminoacefconifcrile 1 *. Z. Krebsforsch. 76, 91 (1971). * it* ! A 
Wattenberg, L>. W. , and Leong, J. L. : "Inhibition of the Carcinogenic • . '■ 1 X--^A 

• aivAction.7, 12-DirnethylbenzGa ]anthracene by /S-Naphthoflavone". ''Proc.’ Soc. ! 

.-"Exp. Biol. Med. 1_2&,. 940 (1968). 1 • • ••••-■•.' ••' '• •- 3^- 

.y-p"/. (15) Wattenberg, L» W. , and Leong, Jl. L. : "Inhibition of the Carcinogenic * - 

Action of Benzo [a]pyrene by Flavones". Cancer Res. 30, 1922 (1970). ;y■’/ 

(16) Argus, M. F. , and Hoch-Ligeti, C. : "Comparative Study of the Carcinogenic ' 

Activity of Nitrosamines". J. Natl. Cancer Inst. 27 , 695 (1961). '.%• 

' - (17) Arcos, J. C. , Argus, M. F. ,.. and Mathis on, J. B. : "Hepatic Carcinogenesis 

Threshold'and ; Biphasic Mitochondrial Swelling Response in the Guinea-Pig VV'-v^V 

C During Diebhylnitrosamine Administration". Experientia 25, 296 (1969). -■■■■■'■••,?•:' 

■ • ' . • . -r ~ -r." 

-- c:: -^-V.;C^y .?;=«^±t^S4aS60^#- 



Sou rce: https:/ /www.industr ydocume nts.ucs f.edu /docs/nrcmOOOO 






Source: https://www.industrydocuments.uc sf.edu /docs/n rcmOOOO 


1003543861 




































, i. AW k?VU.i. \-lJl JJU, W V/ 4. W, HJI *. Jf Mb WkAV W# Uk X IXUXXV kXVMXbU , { J ' ^>V ' 

^^^ervice Hospital has a total laboratory area of 4800 square feet, plus air-conditioned 
4^;.animal quarters of a total of 3000 square feet. The applicant has at his disposal 



v£|ymeter, a Brice-Phoenix light-scattering photometer complete with ratio recorder;' an 
‘^■v Abbe refractometer, a Rudolph manual spectropolarimeter, 2 fourteen-manometer mm 
/^dWTarburg apparatuses, a "Yellow Springs" recording oxygen monitor, a high wattage 

/ultrasonic generator, two analytical balances, several pH meters, a semi-automatic'.’^n^ 
.'•'.^•' tensiometer, a "'Spinco L" preparatory ultracentrifuge (including, swinging bucket, 

■ rotor and other accessories for polysome profiling)', 3 "Servall" high-speed' table ceu-.d'/* 



. •* ... v**.'—- r * „* tvi-V* k 

* • • :: . JSVnjV.fjav'/JyftSwg’A*/- V 

■. •^vyv*' 

• '^f w0 project sites were given in the Summary Outline of this proposed project 

■%WJ - submitted to Dr. Hockett in our letter of May 25. The second site listed is very 

,1*«»,*».«/•>** ■* — * - ' ■ v, t ./ , 

'T^^TBDacious and most modern animal nuarters which our De.narf.menf: nuts at our 



^fvWhich houses the Laboratory of Environmental Medicine. 

; jfe> : facilities at the Seamen*s Memorial Research Laboratory 

;4fig‘ ‘the potentially critical significance of this project for public health and- for _ the 
fcigarette industry, it would be preferable if the project could be carried our iti 
^^these-most up-to-date quarters. However, for us to be able to effectively occupy, • 



. /£•*project in the Laboratory of Environmental Medicine would amount to $11, 200, \ 
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Biographical sketches of investigalor(s) and other professional personnel (append): 

Curricula of three investigators appended. —dr-. 

Publications: (five most recent and pertinent of investigator(s);. append list, and provide reprints if available). 

List of 10 publications see next page (reprints appended)* - - 
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'*v.f•..-^>•.. • • v..;-;-' • -m"~ ,"!y~• •*-•*•. iS : -h- 

Publications: (reprints enclosed). * :;.'; ?r •’ V; jv > 

•» : ' ; ;•„'•■ • •,:•; .* -.»I-.••-• ■ .•.>••• • • - -...• :- - -» •*• :•' 

Xjr' v c«k=>1 15 fi • Rfvanf f»* M. . Hoch-Liereti. C. and -n 


.^#*(2) 

. rrSBte'S >ALV .=.v ■ ■ 


Argus, M. F. / Sohal, R f S.7 Bryant, G.* M, , Hoch-Ligeti,. C. and 
Arcos, J. C. : n Dose-Response and Ultirastructural Alterations in 
•Dioxane Carcinogenesis. Influence of Methylcholanthrene on Acute 
Toxicity 11 . Europ. J. Cancer ^9, 237 (1973). •> V' 
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(9) 


nyaroearuons on ivi.ux.eu ,-£ am,uuu ^ ~^ • 

V-Coupled Operonsl 1 . Proc. 1st Europ. Biophys. Congr. El/38, 187 _ * 

/I Q7] \ ’'» i, ; v 1 '-* *■ * '■* • • L v , x ’. : v : ".. ^—- ' ■ - '< i'." ..v t V - ’ * '* 

r (1971). . - “ , . ^ < vC:^V5^- v '.;. ^ r4;; : * 

Argus, M. F. , White, L. E.', Bryant, G. M. , Arcos, J. C." and . 

Hoch-Ligeti, C. : “Molecular Specificity of the Tumorigenic Action 
?’ofi Ethionine: The Inactivity of S-Ethylcysteine. Action on Respiratory ' ; if 
Parameters". Z. Krebsforsch. 75, 201 (1971). , ■ 

Arcos, J. C., Venkatesan. N., and’Argus, M. FT : "Modification of 
the Flow Dichroism Spectrum of Rat Liver Nuclear DNA by In> Vivo "f-. x ~'_ 

•Alkylation with Hepatocarcinogenic Dialky lnifcr os amines". Gann 62 , "" 

523 (1971). r- - r - ;.|:,C, * . 

Venkatesan, N. , Argus, M. F. , and Arcos, J. C. : "Mechanism of 
• 3-Methylcholanthre.ne-induced Inhibition of DimethylUitro samme .; 

Demethylase in Rat Liver". Cancer Res. 30 , 2556 (1970). . • „.v-. ~ , ’ 

Hoch-Ligeti, C., Argus, M. F. , and Arcos, J. C. : "Induction of .. 

Carcinomas in the Nasal Cavity of Rats by Dioxane". Brit. J. Cancer - . 

y24. 164 (1970):. 

Arcos, J. C., Mathis on, J. B. , Tison, M. J. , and Mouledoux, A. M. :.. 

-••I'Effect of Feeding Amino Azo Dyes on Mitochondrial Swelling and Con- ■. • : 

'.'• traction. Kinetic Evidence for Deletion of Membrane Regulatory Sites . . 

|ca n cer Res. 29, 128 ? 

Argus, M'. F. , Walder, J. A., Fabian, J. A., and Arcos, J. C. : : ? 

u A Study of Soluble Protein and Sulfhydryl Levels in the Rat Liver During . / 

Rapid Normal and ; Premalig.nant Growth’ 1 . Brit. J. Cancer 22 , 330 (1968). .:v 

Hoch-Ligeti, C. , Argus, M. F. , and Arcos, J. C. : ’’Combined Carcino¬ 
genic Effects of Dimethylnitrosamine and 3-Methylcholanthrene in the 
Rat”. J, Natl. Cancer Inst. 40, 535 (1968). • ‘ r 

Arcos, J. C, and Simon, J. ; 11 Effect of 4’-Substituents on the Carcino- * 

genic Activity of 4-Aminoazobenzene Derivatives”. Arzneim. -Forsch. ^ 

(Drug Res. ) U, 270 (1962). O 
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Explanation of estimated requirements for future budget year's: 

' The salary category decreases in the 4th year, despite the annual 
t _~ noHr^oi-D fViaf 1 1-prhniria.n will become unneces- 


-gjHBEst Z.) The consumable supplies will be very low in me 

-the animal groups to be maintained are tapering off at that time 

) The category "'Other Expenses" are histology costs. These are the 
ftlS Y; lowest in the second year because the first experimental segment will 
’-tlf^Vbegitt to be processed for histopathology at the end of the second year. 
-^f^l ? '/The major part of the histology cost requirements- are distributed over 
4^j,:'y,the 3rd and 4fh year. ... \ ;>'%!• ; ** - . 

) The category "Permanent Equipment" in the 2nd year is the cost 
Jlflbo purchase replacement cages and racks. Thesewill have to be- pur- 
'l&S^chased- at the end of the 2nd year. , r -^/ 

r •. ’ ,r.\ . 'v-‘ v- !?• -U \f .* / ‘ : : 

, .* ■ .' ■ .‘ - - •• _. ■ ■ ^ ^ ^ - * ’y . " - ' -■ - 
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} jSSS^^s* Pharmacology 
•‘ ffip$frj£< chemistry, of the 
*' {'"''J' * Oncogen, Dioxane 

v v : V.^:. ■ 

i Control of Catabolism 

f 'of Mitochondria in 

Oncogenesis 1 


NCI 


. .■ ■ 




384,390 


9/1/73 - 8/31/78 


1/1/74 - 12/31/77 


Ilf is und£r*U>gdltbat.the Jnyesljgator and institutional 
'officers in applying r for a grant have read and accept, 
•the Council's "Statement of Policy ContainingiCondilians 
'and Terms Under Which Project Grants Are Made." 1 

i ' ■' • 

t • - : • 
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Checks payoble to 


Principal investigator 

Typed Name Joseph C. Arcos, D. Sc. _ 

Signature- T &\ Date 7/ 9/73 


Telephone- 


899-3441 
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Responsible officer of institution 

Typed<Nbme William G. Thurman, M, Bt 


Mailing'address-for checks 

r v<- ’ 

i Jesse B, Morgan^ Comptroller 
Tulane University, Station 20 
, New Orleans, La. 70118 
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Dean, Tulane Univ. School-of Medicine 
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CURRICULUM VITAE OF JOSEPH CHARLES ARCOS 

;y 

PERSONAL DATA: ■ 

REDACTED 

,** -■ . ’•*.*•*■■■, . * * ^ jx ♦ . - ‘-y* "■**- \ y. ••• _>_ ■ ’ * '^ ^ - .. 

^^-■•Professional address; 

v v >. .. _ - - — . — ■ * • . It * » ' '-y;* * . 

•^Ss&'^Vv «v? 


. - >■ 

. ^........._.... s' 

i ;;; .• 

REDACTED. 


Seamen’s Memorial Research.Laboratory 

S. Public HealtL Service Hospital "-'■ ''y^ 47 

.210 State Street • • •••:.• ^ . ' :' 7- . •' .“• '•• : ~; •■‘IV' 


New Orleans, Louisiana 






70118 


. V i- *•.... v 




-■;|v. EDUCATIONAL BACKGROUND: 
,. Undergraduate studies : - u.‘ 



■ - ■ . • . -y ‘ . , T: > ■-: ~ ; V" ': 

■ • ‘.-.f .-.•£ • -•■ • •• • 

'-.■ V J '. : •■'•.■ ..'••• ==•••-.. .' ' '-■>.«•. r 

*v ■ _• •** 

, - - . • ^ •• V i’*.' T 1 ! “ V ■ .■; -i. • ’ • , < * ■ * * . ■ ,*»." • - ‘.-.i i ?|^> . 

' * * ' - •• '* • Vv“ 

school; Gymnasium Baccalaureate degree (humanities - science). 

Hungary)., 1939. . JJ ’ ... . ; . 


: Secondary 

Nagykanizsa (Hungary), 

'1944-47. University. u Bolyai" of Cluj (Roumania), Faculty of Sciences. 
’’Licentiate in Chemistry H degree (minor: physics), U cu-m laude, 11 1947. ’ ‘ U>K ' 


*CT*C 

Literature Thesis on "Chemistry and Physiological Effects of Vitamin D. " 


!' Graduate studies: 


'• - •-••••. ■-•.■•AV-— : ^SKg^- 


1947-50. Conservatoire National de3 Arts et Metiers, Paris, F 
•2-S"Chemical Engineer" degree (major: dye chemistry; minor: industrial processes), '•■*•?&- 
-’’with felicitations, ” 1950. Thesis: "Syntheses de quelques nouveaux derives de 
^:v;V-la cysteine." (Synthesis of amino sulfonic, aminosulfinic and oxysulfonic acids 
5 related to cysteine and the- separation 1 of optical isomers). Subsequently,’ study 
’* of the competitive antagonism of these isomers with the isosteric aspartic acid 
1 in Lactobacillus helveticus and L. arabinosus, \ . 

' : . - r .r*. 

' . . '"’r ' x ■ , - • . .. 

1949-51. University of Paris, France. Faculty of Sciences. Preparation '"r*-/ v 
of a Doctoral Dissertation at the College de France. ’’Doctor in Science" degree v *.7j. 
in organic chemistry, “magna cum laude, 11 1951. Dissertation: ’’Recherches 
but les diquinols mesodiph^nylanthraceniques amines. Etude sur la ’migration ; > 
xneso-. Ia (Synthesis and photo oxidation of hydroxy and amino-derivatives of 
9,1'0-diphenylanthracene. 'Elucidation of a new intramolecular rearrangement - 
leading to substituted anthrohes). Literature Thesis (2nd Thesis): ”La 
chimiotherapie de la lepre.” r ' 
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9$i§#.Post-graduate training: '?.■!>■:■■■■“ '?'.’ •. r '-. :.’-. ; ■■ '••. r ; .-.?r ; “>£v,M; - 


-:''' 1948: "Techniques in Physiology and Pharmacodynamics" (lectures and ' v V 
/^^laboratory). Faculty o£ Medicine, University of Paris. ' ■ ’ ■ .. ■■•■■'-.v.-i 

• v-^r« .... 

.*/?;•: r / 1 ; *.. ■ 


\0^0X& ■ 1951: Training periods in dye chemistry (syntheses and physicochemical 

.'-V'-jfJ _ i! 1 • . ^ \ » Tt* ._ _ _ 1 ^ r» * i r\ . * t-i 1 r • t i • i t i . 


. “ . . .• 

.* ■ *v *’’•••* : •Vji^rSf¥r<5^:‘ ; 

— >-*:■-'■;•••' 



l! Oncology u (lectures and laboratory). Institut du Cancer "Gustave 

^<2 ;; ; . y ... .i .. ... 

v S^-^R°ussy, 11 University of Paris, Villejuif, France* • .*• '*■ \ 1 

*♦'•••; ;•. tV > :** V, .' . ;■ . ; \r’* .. - : ■’-* -*'/•* 

fi?■ - 1969: American Chemical Society short course in n Molecular Orbital Theory. n 




Houston, Texas. 




* j.v/*»w, ,. < . “ , : - • ^ ^ *• ;; - •• * . V -• *'**, - 

1968- Professor of Medicine (Biochemistry). 1960-1968: Associate " 
Professor of Medicine (Biochemistry), Department of Medicine, Tulane University ;_,Vw^-r 
v'jXv/School of Medicine, New Orleans, Louisiana 70112. • . V,- v 


■.''if..-’- 




Principal research orientations : Alterations of mitochondrial; electron 
transport parameters and membrane dynamics in the rat liver during 
hepatocarcinogenesis induced by amino azo dyes and nitrosamines, and 
in the rat heart during thiamine deficiency, following exercise, and 
following aortic constriction. Enzymology of extramitochond : rial NADH 
oxidation. Phase-transitions in the mitochondrial membrane and change 


\ 1 : : S : 

:v • 


• : . ■ wAiuaiiyu. 4. itaoc^j, auoivi^uf) i* imiwuuvauiiai AiicAiiUi auc a. u.\a v-.n.<x lit; c 

■ *■ . & * 'k>— 

; : ‘ ;V • °f stereochemistry of electron transport-related sulfhydryl groups during 
- V. azo dye carcinogenesis; the use of dicarbonyl probes. Mechanism of „ 


.’ ?&£ *; .tV.' J - 

"it *?: rr. 


apparent mitochondrial multiplication during feeding of noncarcinogenic 
..-jj?iws r azo d y es - Change of the electrophoretic pattern_and sulfhydryl level in 
the soluble supernatant proteins of the rat liver in various situations"of 
‘•V"r • .. . rapid growth. Structure-activity relationships of carcinogenic com- ..." 


■ Jv£ 4 v . 


pounds in- relation to their molecular geometry. Mechanism of dioxane 
carcinogenesis. Mechanism of protein denaturation by nitrosamines and 
related carcinogens; study of their hydrogen bonding ability. Effect of 
polynuclear hydrocarbons on microsomal azo dye and dimethylnitrosamine 
(DMN) metabolism in relation to their molecular geometry. Functional 
and kinetic characteristics of DMN-demethylase, the key enzyme of DMN 
carcinogenesis. Pre-repair geometry of* nuclear DNA during DMiN carcin¬ 
ogenesis. Genetic control of DMN-demethylase synthesis. 


1957-1960: Assistant Research Professor, Cancer Research Laboratory, Depart¬ 
ment of Pharmaceutical Chemistry, University of Florida, In charge of the Section 
of Biophysical Chemistry. **' * * 




r :f£}y<y.' : 

c-t*. -• 


v* ~ ? ' • 


i i- *-w" ~L-\- 
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Research orientations: Alterations of the swelling of mitochondria in the 
•v.-i*-v. rr-^ - rat ji ver during feeding amino azo dyes and other hepatic carcinogens, 

■ and in azo dye hepatomas; relationship with the onset of tumorigenesis. /:.. 

«Non-linearity of-the carcinogenic response. Effect of SH-reactants on 

mitochondrial swelling. Antagonism and synergism between carcinogenic ' 
azo dyes, /-V\: 




■19'57: Project-Associate, McArdle Memorial Laboratory 
Research, University of Wisconsin ' - 


boratory for Cancer 'r&fri&pp# 


•iv'.;.. 


-/.'i : r .. 


Research orientations: Synthesis of derivatives* of diphenylamine and of 


■■Teat *^v- 

•V^v:. . 
* •/» . 


V2*.. 


benzo(c)cinnoline, related to the mechanism of carcinogenesis by p-dimethyl- 
aminoazobenzene. Biological testing. The relation of molecular dimensions 
and of structural geometry to carcinogenic activity. Electrophoretic pattern 
. and quantitative separation of fractions of the supernatant protein and of 
. solubilized'microsomal proteins of the rat liver; analysis of the amino acid 
composition, vitamin, nucleic acid and azo dye content of the fractions. 

''.’ Alterations of the swelling of rat liver microsomes during feeding of car- . 
cinogenic and noncarcinogenic azo dyes, and of azo dye hepatoma micro¬ 
somes. Covalent binding of azo dyes bo microsomes. Influence of various 
• parameters on microsomal swelling. ' ._ ~ ;■■■* 


1 J, 1 .;; "V 

-vrr*y i; ; 

* *\V*'--**’ 

- lil - *. 

.’ Z ' ■ 


1952-1953: Technical Assistant-Director. Jouan Company, Paris, France, 
manufacturers of laboratory apparatus. Planning and development of prototypes 
of a new closed circuit flame photometer, a semi-automatic polarograph, a 
differential galvanometer for the recording of hypo- and hyperthermy, a glos- 
.someter for the manufacturing of paper. Reorganization of the electronics 
division. v ' \ - •* yf V-■ i?:. • ; V ~ ' - I >* ^ ; v* 




\ Technical Center of Graphic Industries, Paris, *'‘ 
studies in surface chemistry related to offset ' 

• ■ *;.■ 

1940-1942: Development Assistant. Electronics Planning and Development . r ^ :V 
Laboratory of the Tungsram (Orion) Corporation, Ujpest, Hungary. ’ ' 


*• 1952: Research Engineer 

France. Physico-chemical 
printing. 


PRINCIPAL SCIENTIFIC FINDINGS AND ACCOMPLISHMENTS: 

--Polynuclear aromatic hydrocarbons, phenobarbital, and a variety of other 

compounds are powerful inhibitors of dimethylnitrosamine demethylase 
activity, the key enzyme of carcinogenesis by this agent. This is due to 
repression of the de novo biosynthesis of the enzyme. 


The ability of polynuclear aromatic hydrocarbons to induce the synthesis of 
certain microsomal mixed-function oxidases and to repress the synthesis 
of others depends on critical aspects of molecular size and shape, and the 
two effects show an exact mirror-image relationship. 

•' 1003543869 
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£h•: : Mt 'vr ; '• ’• • -••:>*’; • ••■ '••'-••jr..:*;-, 

<.:V ; * ' ■ fl .. '.v., i :iV. •-. •:••.••.. .;■.••"•• •“. • -;. • -t • :•- j’.-v 

- The concept that the genes coding for inducible and repressible mixed-function 
oxidases are located in separate but cascade-coupled operons (or groups of . 
:operons). -•->-• • "•••. ' ' ' .' ':' vK ■-••■ ' ,T 


*v- 'it'■•*'; • V '* ■ 

-f - .^VV • . i 

*■ ;vv * : '•■ 




v«**j£v ***• 


■ . * 


- In vivo alkylation of nuclear DNA by nitrosamines leads to the appearance of 

• "puffs" in the double helix-prior to excision and repair —— due to dis- 

Eruption of the base-pairing pattern . • ^.. 

- The large increase in the number of mitochondria per cell in the liver, during ' 

■ feeding of certain noncarcinogenic azo dyes-a phenomenon first noted .\..>hr., 

around 1950 -is not due to de novo synthesis of the mitochondria, but to 

increase of their half-life. ”'JV" '•'... " " •- , r 


,tf r.r 

. ./ V 


The concept of "critical stage" in carcinogenesis, representing the point-of- 


no-return. ‘ 

-The critical stage in azo dye carcinogenesis correlates-in the target tissue 

__with specific alterations of: (a) the mitochondrial membrane, involving 

drastic temporary decrease of swelling'-contraction and the temporary appear- 
ance of the phenomenon of respiratory release, and (b) the endoplasmic retie-, 
ulum membrane as indicated by the sharp, temporary decrease'of microsomal 
suspensions to show light-scattering changes attributed to swelling. Covalent .-•. • 
binding of azo dyes in the two subcellular particles exclusively to membranes. 

- The sensitivity of the mitochondrial membrane to inducers of swelling decreases 
progressively in the target tissue of azo dye carcinogenesis and this is coinci- 

dent with phase-transitions in the membrane. -' i 

■ . ■ ........... 


-The concept that the decrease of respiration observable in certain azo dye- : .S:^£ 

: • induced hepatomas is due to electron leak in intermediate segment(s) of the _ iM&M* 
electron, transport chain, consequent to the biochemical lesions created by PS 

deletion of the molecular system of swelling-contraction. i.'. • rjyy0.'.. 

_The potent protein denaturing ability of some water-soluble carcinogens and the J., 

mechanism of this effect* 


——The carcinogenic activity of dioxane and certain aspects of its mechanism of 
V action* 

——A p’-ethyl group is the strongest potentiator of activity of azo dye carcinogens 
(and probably aromatic amines). 

“—Quantification of the relationship between molecular size of polynuclear aro¬ 
matic hydrocarbons and. their carcinogenic activity. 


Cardiac hypertrophy of different etiologies all lead to decrease of mitochondrial 
ATP synthesis, but different patterns of alteration of the energy transducing - ^ 

eyetem are involved. 1003543S70 ’ 
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——Alteration of extramitochondrial NADH oxidation and the existence of successive 

'• ' # w *•••’;.. .ft; ' 

metabolic patterns in progressive thiamine deficiency. 

In thiamine deficiency, decreased protein synthesis in heart tissue is mediated 




decrease of the total ribosomal mass, rather than via the usual regulatory 
.imoclality, i, e. , shift in polyaome/monoBOme ratio. . : •" -\ ■ '. 




.v>.y .T'' 


The mitochondrial membrane undergoes progressive changes during aging. The 
existence of host-transmissible factors regulating'the dynami-c state of the ' 
membrane. . :: * ■ • \‘V- 




■\i * • ■ • 

■ V t 


The u meso migration, M a new type of molecular rearrangement in polynuclear : *V^w 
diquinols. . ’ * ■ „ , ■ \y* • ! 

Writing of a multi-volume treatise on the "Chemical Induction of Cancer 1 ’ , v+ry 
(Academic Press). Three volumes completed. * *’• • *-v 


, yi*;/'- '• ■ 3 


•^GRANTS, AWARDS, FELLOWSHIPS: /•. : \ 

y’; . 1972-76. Faculty Research Award. American Cancer Society. * " y* : 

— 1971. Principal Investigator. Research Granfc-in-Aid, entitled "Inhibition 

* of Azo Dye Carcinogenesis by Noncarcinogenic Analogs: Possible Mediation via 
Mitochondrial DNA Function, " Cancer Association of Greater New Orleans, Inc. 


w.~ 






- “ 1959- Principal Investigator. Research Grants C-4351 and C-5431, 

• entitled "Finestructural Alterations in Cell Particles," from the National Cancer 
V< ;v ; v institute of the United States Public Health Service. . * • v . ^ *. 

? • - * ' ' r; -L.O r:.;* - V? * j * 1 ,: -* V 

■ ■ 1960-63, Co-investigator. Research Grant K-62-3, entitled "A Study of l ' 4 *- ; ***~’-’* 

Sarcosomes in Normal and Dilated Heart, 11 of the Hospital Division, United . ' 

States Public Health Service. ■*.“.* . v * . ' . t . • ; • • v- 

— I960. Principal Investigator. Research Grant-in- Aid, entitled "Denatura- 
tion of Biological Macromolecules: by Carcinogenic Agents, " from the Greater New • ',/ • 
Orleans Cancer Association Inc. and the Cancer Society of- Greater Baton Rouge. 

— 1950. Award of the Chamber of Dyers and Colorists of the City of Paris 
for majoring "with felicitations^n. dye chemistry. 

1948-50. Research Fellowship (,'Stagiaire de Recherche"), National Center of 
Scientific Research (CNRS), Paris, France. 


MEMBERSHIPS IN PROFESSIONAL SOCIETIES: 


1003543871 
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Joseph C. Arcos - Curriculum Vitae continued 
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• * - --far 


■-.W.-'-• ••• - *. .- PUBLICATIONS: ' /^.ty 

T^*yyy . ••• .(in chronological order) •• 'y 




:'l. Etienne, A., and Arcos, J. C., "Recherches sur les diquinols mesoamitio- 


i’ v 


diphenylanth-raceniques; I. Mesodiphenylanthracenes amines en para sur lee 

phAnylea. M Bull* Soc* Chim* France, 18 , 684-689 (1951). , ■ '• ' \ 

r: ' 

soamino- v, ' v 5-3r; 




2- Etienne, A, and Arcos, J. C. ,• “Recherches sur les diquinols me 
diphenylanthraceniques. II. Migration d r aryles des diquinols. bis-p-dialcoylamines 
V-.'yJy sur les phenyles* 11 Bull. Soc. Chim. France, 18 , 690-693 (1951). 

\/\ • 3. Arcos, J. C., “Recherches sur les diquinols mesodiphenylanthraceniques 
amines. Etude sur la * migration meso 1 . M Monograph Soc. Edition Enseignement 
' Superieur, Paris, 1951 (Printed Doctoral Dissertation). */ 

V*>V*5.v •„ • _ ■ _ *•*''' 

'v&i' • ■ 4. Arcos, J. C. and Miller, J. A."Synthesis of Z-Amiao-S-dimethylaminodi- 
'C'*-^.. phenylamine and Other Derivatives of 3,4-Dinitrodimethylaniline. " J. Am. Chem. 

Soc., 77, 3128-3129 (1955). r • •• • •• ' • ' "*'*v 

.. •? *T;.C“5. Arcos, J. C. , Arcos, M., Buu-Hoi, N. P. and Lacassagne, A., "Indices de 
-V.;v Valence Libre, Adsorbabilites et Activate Cancerogene des Hydrocarbures Poly- 
cycliques." Comptes Rendus Acad. Sci., 241 , 836-839 (1955). 

' ’ 6. Arcos, J. C. and Arcos, M. , "Activite Cancerogene et Relation Structurale 

.Entre le Graphite et les Hydrocarbures Polycycliques Condenses." Comptes 
^ Rendus Acad. Sci., 241 , 777-779 (1955). ; ., . .. . .. 

* v 7. Arcos, J. C. and Arcos, M. , "Size and Carcinogenic Activity of the Poly- 
>-i< cyclic Hydrocarbons." Naturwissenschaften, 42, 608 (1955). - 

■^sV. r .;' 8. Arcos, J, C. and Arcos, M. , "Inclusion Compounds and Carcinogenesis: A ;.‘:"v- 

Stereochemical Model. " Naturwissenschaften, 42, 651-652 (1955), ' 

• 9. Arcos, J, C. and Arcos, M. , "Stereochemical Factors in Carcinogenesis. " 

Bull. Soc. Chim. Beiges, 6j>, 5-16 (1956). 

10. Arcos, J. C., Arcos M. and Miller, J. A., "Synthesis of Nitro and Amino 

Derivatives of Bcnzo(c)cinnoline. " J. Org. Chenn, 21 , 651-654(1956). „ 

11. Arcos, J. C. and Arcos, M., "Geometric moleculaire et carcinogenese 
chimique." ; Rev, Fermentations (Belgium), 11 , 127-134 (1956)'. • 

12. Arcos, M. and Arcos, J. C. , "Sur le Role Possible du Graphite dans la 
Biogenese, "' Rev. Gen. Sci. et Bull. Assoc. Franc. Avancement dtes Sciences, 

M. 89-100 (1956). 1003543873; . ' 

13. Arcos, J. C. and Arcos, M., "An Evidence for Change in Microsomal Fine- 
structure During Chemical Carcinogenesis." Naturwissenschaften, 44 , 331-332 (1957). 
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tion. Correlation with Swelling-Contraction Changes and Tumorigenesis Threshold'.'. 
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51. Arcos, J. C., Argus, M. F. , and Mathison, J. B, , "Hepatic Carcinogenesis 
Threshold and Biphasic Mitochondrial Swelling Response in the Guinea Pig During 
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53. Gosch, HL H. , Arcos, J. C. , and Argus, M. F♦ > "On the Unimp air able 
Resistance of the Guinea Pig- to Dietary Amino Azo Dye Hepatocarcinogenesis”. 

Z. Krebsforsch., 72> 215-217 (1970), 
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of Carcinomas in the Nasal Cavity of Rats 11 . Brit. J. Cancer, 24 , 164-167 (1970). 
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during Progressive Thiamine Deficiency' 1 . Proc. Soc. Exptl. Biol. Med. , 

]33. 808-812 (1970). 
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' 57 ‘ Venkatesan, N. , Arcos, J. C. , and Argus, M. F., "Amino Acid \ 
"Induction and Carbohydrate Repression of Dime fchylnitr os amine-Demethylase 
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60. Wu, B. C. , Arcos, J. C., and'Argus, M. F., "Polysome Profile and 
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61. Venkatesan, N., Arcos, J. C., and Argus, M. F., "Induction and 
Repression of Microsomal Drug-Metabolizing Enzymes by Polycyclic Hydro¬ 
carbons and Phenobarbital: Theoretical Models"'. J. Theoret. Biol. , 33 , 
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62* Argus, M. F.‘, Valle, R. T. , Venkatesan, N. , Buu-Hoi, N. P* , and 
Arcos, J. C* , "Molecular Size-Dependent Effects of Polynuclear Hydrocarbons 
on Mixed-Function Oxidases: Possible Action on Cascade-Coupled Operons". 
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’Argus, M, F. , and : Burch, G. E* , "Alterations in the Energy Transducing 
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64* Arcos, J. C. , Venkatesan, N., and Argus, M* F*, "Modification of 
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66 . Argus, M. F. , Sohal, R. S., Bryant, G. M., Hoch-L,igeti, C. , and 
V^VArcos, J. C. , "Dose-response and Ultrastructural Alterations in Dioxane 
^^•Carcinogenesis. Influence of Methylcholanthrene on Acute Toxicity. " Europ. 
^0$. Cancer, 9> 237-246 (1973). .JvUrv \ .. ;,.v,. . 

" 67. Wu, B. C., Arcos, J. C, and Argus, M. F.: "Control of Catabolism 
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of de Novo Biosynthesis". Submitted for publication. 
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1. Arcos, J. C. , and Arcos, M. : "Molecular Geometry and Mechanisms of 
Action of Chemical Carcinogens. " ^"Progress in Drug Research, " Jucker, E. , 
Editor, Birkh’auser, Basal, Vol. 4, 1962, pp. 407-581. 


//;. '*...2, Arcos, J. C.: 
istry, " Williams, R. J. 
pp. 192-196. 


"Carcinogenic Substances." 
and Lansford, E, M. , Eds., 


It^"Encyclopedia of Biochem- 
Reinhold, New York, 1967, 


- 3. Arcos, J. C. , Argus, M. F. and Wolf, G. : "Chemical Induction of Cancer — 
Structural Bases and Biological Mechanisms" Vol. I. (This volume contains Part I. 
Molecular architecture and 1 the physical bases of molecular forces; and Part II. The 
nature of tumors. Concepts and techniques of testing chemical agents for carcinogenic 
activity.) Academic Press, New York, 1968', 491 pages. 


4. Arcos, J. C. , and Argus, M. F.: "Molecular Geometry and Carcinogenic 
Activity of Aromatic Compounds. New Perspectives." In "Advances in Cancer 
Research," Academic Press, New York, Vol. 11, 1968', pp. 305-471. 

5. Arcos, J. C.: "French Research on Chemical Carcinogenesis in the Last 
Quarter Century with Special Reference to the Contributions of A. Lacassagne and 
Nt P. Buu-Hoi. " Proceedings of "World Symposium on Model Studies in Chemical 
Carcinogenesis, Baltimore, Oct. 31-Nov. 3, 1972. Marcel Dekker pub 1. , in press. 


6 . Arcos, J. C. , and Argus, M. F. : "Chemical Induction of Cancer- 

Structural Bases and Biological Mechanisms. " Vol. II A. (This volume contains 
the segment on Polynuclear Compounds of Part III. "Structure-Activity Relation¬ 
ships of Chemical Carcinogens. Effect of Chemical Reactivity, Molecular Geometry, ‘ 
/and Metabolism on Carcinogenic Activity"). Academic Press, New York, in press, 

. scheduled to appear 1973. 


••• 7. Arcos, J. C., and Argus, M. F.; "Chemical Induction of Cancer-Struc¬ 

tural Bases and Biological Mechanisms. " Vol. II B. (This volume contains the 
'• segment on Aromatic Amines and Nitro Compounds, Arylazo Compound's, and: 
N-Hydroxy Compounds, of Part III. "Structure-Activity Relationships of Chemical 
Carcinogens. Effect of Chemical Reactivity, Molecular Geometry, and Metabolism ^ 
on Carcinogenic Activity 1 '). Academic Press, New York, in press, scheduled to 
appear 1973. 
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*' 1.' Arcos, J. C. , and Arcos, M. : "Stereochemical Factors in Carcinogenesis. u 
•(J’V- Vol. of Abstracts, p. 129, 3rd Internat. Congress of Biochemistry, Brussels, 1955. 

2. Miller, J. A., Arcos, J. C. and Miller, E. C.'t "The Requirement of a 
j^gf^Free 2-Position for the Carcinogenicity of 4-Dimethylaminoazobenzene." Proc. Am. 
Assoc. Cancer Res. , 2, 32 (1955). ‘ .. • ' 

.3. Arcos, J. C. and Griffith, G. W.: "Finestructural Alterations in Cell 
Particles During Chemical Carcinogenesis. " Federation Proc. , 18, 182 (1959)'. 

*!§£•.• 4. Arcos, J. C. , Zickafoose, D. and Warren, R. D. : "Selective Alteration of 

Liver Mitochondria Caused by-Hepatic Carcinogens." Federation Proc. , 19 , 55 (I960). 

X';:' - -5. Arcos, J. C. and Griffith, G. W. : "Antagonism and Synergism in Hepatic 

'£■ Carcinogenesis with Reference to Mixed Crystal Formation. " Proc. Am. Assoc. - 
Cancer Research, 3, 92 (I960). .*.■ .. •• • 

. ^ * ;! " 6. Arcos, J. C. , and Gosch, H. H.: "Swelling of Mitochondria from Hepatoma 
and During- Induced Liver Growth in the Rat." Proc. Am. Assoc. Cancer Research, 

^ V 3, 206 (1961). 

7. Argus, M. F. , and Arcos, J. C. : "Mechanism of Ovalbumin Denaturation 
. b y- Nitrosamines and Obher Carcinogens." Federation Proc. 23 , 523 (1964). 

8. Arcos, J. C. , and Argus, M. F. : "Metabolic Topography of the "Contrac- 
tile Protein" in-Heart Sarcosomes. " Sixth Internat. Congress of Biochemistry, 

New York. Research Reports, _8, 643 (1964)-. . . . .. .... .. 

; KCS :T : 9. Arcos, J. C. " "Regulatory Pathways of Mitochondrial Morphology and V 

'-.■i''..: Oxidative Phosphorylation: Alterations During Azo Dye Carcinogenesis." Ninth 

International Cancer Congress, Tokyo, 1966. Volume of Abstracts, p. 196, abstract 
.' i. '- S0318, 

10. Bemis, J. A. , Arcos, J. C. , Argus, M. F. and Bryant, G. M. : "The Sar-^ 
cosomal Contractile Protein (CP): Superprecipitation Properties and Molecular 
Characteristics." Federation Proc. , 26 , 827 (1967). 

11. Argus, M. F. , and Arcos, J. C, : "Industry's Image in Schools'” in.'Letters' 
Chem. Si Eng. News 45 (No. 3), 6 (1967). 

12. Argus, M. F., and Arcos, J. C.: "Industry and the Ivory Tower" m. 

'Letters. 1 Chem. St Eng. New. 45 (No. 7), 6 (1967). 
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V* •■ • •• • ■ .. A;*, r " * , * < 7.1 

■■ *h"’ r *V/V *y '■ '*■ ' -’»■ ”■ • : ‘ . *■ 1 ■ ’* • v,t ’" 

v.V-.’ ■ • :• :——■ - : ‘ ‘ ’ 

• 13. Venkatesan, Nl., Arcos, J. C, , and Argus, M. F.: "Regulatory Mech¬ 

anisms in the Demethylation of Dimethylnitrosamine (DMN). " Tenth International 
Cancer Congress, Houston, 1970. Volume of Abstracts p. 11-12, abstract No. 15. 

: r£W ‘ • v • ■ • ■ ' • 

-W &:-: v. 14.' Arcos, J, C. , Bryant, G. M. , and Argus, M. F. : "Stereoselective Uncoup- 
?Sf|rling of Oxidative Phosphorylation by Aliphatic Dicarbonyls: Probes in Azo Dye 
jEs|‘Carcinogenesis. 11 Tenth International Cancer Congress, Houston, 1970. Volume 
•cpof Abstracts, p. 48-49, abstract No, 74. ■* *■*’ 

: 'j, : ■ -V-* v. v ■ ‘. . *♦' ■' . * 

i", • 1 * • . ; 

15. Arcos, J. C. : "Differential Effect of Diacetyl on Oxidative Phosphorylation 
'&* v and Swelling of Rat Liver Mitochondria in the Course of Azo Dye Carcinogenesis. " 

; Ann. Meet. Southwest Section Am. Assoc. Cancer Res. , New Orleans, 197G. Vol. 
Abstracts. . , 

ivfc• 1^* Arcos, J. C. , Venkatesan, N. , and Argus, M. F.: 

• Rat Liver Nuclear DNA Alkylated in Vivo by Nitrosamines." 

'~/ll Soc., New Orleans, 1971. Abstracts, abstr. # ThAM-L 10, p. 301a. 

-V- .. 'A ■ •• * ' ' : ‘ ' ' , 

' 17. Arcos, J. C. : "Comments to Hadler's ’Unitary Hypothesis; for Carcino- 
genesis' Bioenergetics Bulletin ^3 [4]l, 24-26 (1971):. . 

V» : 18. Arcos, J. C. : M 'In Memory of Nguyen Phuc Buu-Hoi: 1915-1972. 11 (an 

obituary). Cancer Res. , 32, 2856A - 2856D (1972). 
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. 19. Arcos, J. C. , Argus, M. F, , and Buu-Hoi, N. P.; M Repression of Dime thy 1- 

nitrosami'ne (DMN) Demethylase by Polynuclear Hydrocarbons and Other Compounds. 11 
Federation Proc. 32, 702 Abs (1973). ; ‘ C v .. / .• • l* - 


:<>■ 


;^;V : 20. Arcos, J. C. , Wu, B. C. , and Argus, M. F .: n Increase of Hepatic Mitochon¬ 
drial Population During Feeding Noncarcinog.enic Azo Dyes: Apparent Absence of 
de Novo Biosynthesis. 11 Proc. Am* Assoc. Cancer Res, 14 , 45 (1973). : 
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KLIPS’ /?* * Latin'Scientific Course; Valedictorian; Recipient of"four year college 

tuition scholarship. _, ;.* . ~ .L._' # .. \- ^ . 

’*wA £ .\ir'-. r \?• ' . •-*' • - ■- " •; ’ • 

K&WtP '•*'■' ; ■■'Undergraduate - B. S* (inagna cum laude 


jAtgepy.:.. ,.-‘ Undergraduate - B. S* (inagna cum laude) (Major-Chemistry, Minors- 

Mathematics, English; Certificate to teac h Science , Mathematics and English in 
Secondary Schools in the State of Ohio) —f / / m ^ i 1 College of Mount Saint 


^Joseph-on-the-Ohio, Cincinnati, Ohio. 



Chemistry, Minor-Physical Chemistry, 

’ Fluorene'} - June 1947. - University of Cincinnati-, 

: '.' ."V* ;-.- ^ .- ". .. .. ... 

‘ ** V. * wV-Cyi.- y '«,'~"s •y.V*t’~.fy» **-i.‘ .. ■•• t ^*«~V-.* .'* . . 

*>'” '.'V'-'•*•■* 7 ;.^ Eh. D. (Major-Oncology, ' . Minor-Pharmacology, Thesis- - "New 

Compounds for Cancer Research. The Synthesis and Metabolic Study of Isotopic 
^^Derivatives of Fluorene. M ) - February 1952 - University of Florida, Gainesville, 


Florida* 




‘Sv'~- Specialized - Oak Ridge Institute of Nuclear Studies: Advanced Course for 


^Biochemists - November; 1952; Course in Advanced Instrumentation - July, 1954. 





‘'•‘^^^American Chemical-Society Short Course in "Molecular Orbital Theory 11 ,' Houston, 
rLV.^ ^1969. The Jackson Laboratory ’Short Course in-Mammalian Genetics"; Bar Harbor, 


>fe 


■^^fMkine, 1969. 


•- *■>;• ’■ T'- i' ?-Vc 1V* 




y Professional Experience; ; / * 4 : jV- % £V "v>. * 1 .'. 


’ •* „ 
■ <f *. 


J^ffu f *v^...September 1945 - June 1947 - Assistant Instructor of General and Organic 


Chemistry, University of Cincinnati , Cincinnati, Ohio* 

September 1947 - June 1949 a Instructor of- General, Organic and Biochemistry, 

Marygrove College, Detroit, Michigan^ * 


February 1952 - June 1*956 - Assistant Research Professor in charge of Bio¬ 
chemistry Section, Cancer Research Laboratory, University of Florida, Gainesville, 
Florida. 


July 1956 - October I960 - Associate Research Professor in charge of Bio¬ 
chemistry Section, Cancer Research-Laboratory (affiliated with Dept, of Pharma¬ 
ceutical Chemistry, College of Pharmacy from July, 1959), University of Florida, 
Gaiinesville, Florida. 


c 


November, I960 - May, 1968 - Associate Professor of-Medicine (BiochemistryV, 
Department of Medicine, Tulane University School of Medicine, New Orleans, 
Louisiana, and Seamen’s Memorial Research Laboratory, U„S. Public Healtli 
Service; Hospital, New Orleans, La, 






: 3 


May, 1968 - - Professor of Medicine OBiochemistry), Department of Medicine, 

Tulane^Univer sity School of Medicine, New Orleans, Louisiana, and Seamen's 
Memorial Research Laboratory, U;S. .Public Health Service Hospital, New Orleans, 
La. 
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Professional Organizations: 


• >>>’ .- 

•; p* 


J Listed in: American Men of Science, Who's Who~of American Women, Leaders 
in American Science. . ‘ 


; . • 

—**,»? d+*v** .* */'. ,■ . . 

■ : ! ' *• • 

Research Grants: 

*.*■*» V*;;/ • * ’ 

VaisS * 

I'*.-- 


’ 1. Atomic Energy Commission Contract AT-(40-1)-2097 

• .'■'.“Studies, of Radiation and; Chemical Carcinogenesis' 1 




U. S. Public Health Service Research Grant C-1356 
"Localization of Radioactive Compounds in Tumors' 1 


3. Uv S. Public Health Service Research Grant CY-49‘39 
"Mechanism of Nitrosamine Carcinogenesis" 


*s\* * 

.t x ,, 




4. * Greater New Orleans Cancer Association 

‘ ."Denaturation of Biological Macromolecules by Carcinogenic Agents" 

5. U. S. Public Health Service Research Grant C-5793 * /■ 

.... "Mechanism of Nitrosamine Carcinogenesis" \.v/{ • 

6. Division of Hospitals, U f . S, Public Health Service/ Grant K62-3 
"Study of Sarcosomes in Normal & Dilated Heart" :v-;vv.*r-:r 


,7. Greater New Orleans Cancer Association 

"Mechanism of Gene-Level Inhibition of Carcinogenesis" 


8. U. S. Public Health Service Research Grant CA-13206 

"Pharmacology of Repressible Mixed-Function Oxidases"' 
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and Barth, C. P, - 2-Thiofluorenol. 

..™.,,.., . -_ — -298 (1947). . • . . 

••••:•> .•/«•••:• v.yn •-/; " - '..a--; 

Argus, M. F. and Ray, F.E. - Carcinogenic Derivatives of 
VHFluorene Containing Isotopic Nitrogen. Cancer Research* _11_: 423-424 (1951) 

Y^Y&’ ; -‘-..'3. Ray, F.E. and Argus, Mi, F. - Studies on the Metabolism* . ........ 

Distribution and Excretion of 2-p-Toluenesulfonamindofluorene-S^^ . . ‘-v£* JA 

?£&■; A,in the Rat. Cancer Research, ^11: 783-787 (1951). ;•> 

“tv?;'Y i-4. Klein, M.; Argps, M. F. and Ray, F.E. - Gastric Secretion of '••'Ya/ 

! r Yi > • .. Fluorene-2-azo-2 f , 4*-dihydroxybenzene in the Mouse, Rat and Y .!• ! > 

"|'V;Y ^ Y Guinea Pig. Brit. J. Cancer, _7: 264-272 (1953). • 'i' ; v 

!i! YI . 5. Argus, M. F. - Distribution of Radioactivity Following Administration . Y- -.. 

.; * .of Sulfur 35-Labeled Disodium Fluorene-2, 7-disulfonate in Mice ; ■* 

Bearing a Transplantable Stomach Carcinoma. Brit. J. Cancer, ' ... : V 

y; 2} 273-278 (1953). . v ; ' a.;;' 

' 6. Klein, M. and Argus, M. F. - A Study of Gastric Secretion of 

Toluidine Blue O in the Rat. Quart. J. Fla. Acad. Sc., 16; 11-16 (1953). 

.... 7. Argus, M. F. and Agnew, L. R.C. - Studies of Fluorene Derivatives in- • • 

...Tumor Chemotherapy. Quart. J. Fla. Acad. Sc., 17 : 129-139 (1954). 

\ ■; 8. Klein, M.; Cabrera, A. and Argus, M, F. - Secretion of Toluidine Blue 'Y 

"’iitftfgKy O in Pyloric Ligated Rats. Am. J. Physiol., 179: 111-114 (1954). :'■':$?# 

A;.- ; ; ; Y~.; ; ,A.>. J 

>. .' 9. Gryder, J. M.; Argus, M. F.; Newell, M. P. and Ray, F.E. - Species ''}■ ; :A 

Differences in the Excretion and Distribution of p-Chloroacetanilide-Cl 3 . 

Y. J* Am. Pharm. Assoc., Sci. Ed., 43: 667-669 (1954). 


110. Argus, M. F. and Hewson,' K. - Tumor Localization Studies with Sulfur 

35-Labeled Disulfonamide Derivatives of Fluorene. Brit. J. Cancer, 

8: 698-703 (1954). 

" 

11. Klein, M. and Argus, M'. F. - A Method of Exposing, the Gastric Glandular ® 


Mucosa of Mice to Carcinogenic Agents. Quart. J. Fla. Acad. Sc., 

18: 28-32 (1955). 

12. Argus, M. F. - Studies With a Squamous Cell Stomach Carcinoma of the 
Mouse. Cancer Research, Supplement No.2: 1-2 (1955). 

- 13. Klein, M.; Cabrera, A. and Argus, M. F, - Intestinal Absorption and 
* the Elimination of Toluidine Blue O in the Rat.. Am. J. Physiol., 

: A 180: 655-658 (1955). * • 1 
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'■^Mary F. Argus Curriculum Vitae continued •• 

*%l4. Breidenbach, A. W. and Argus, Mi.F. - Attempted Tumor Induction in 
9 • ■■■;*< Guinea Pigs. Quart. J. Fla. Acad. Sc., 19? 68-70 (1956) 

15. Argus, M. F. J .'Hewson, K. and Ray, F.E. - Effect of Tumors on Liver . . 




and Sploen Uptake of Radioactive Material. Brit. J.. Cancer, 10: 321-323 


:«;:t;;' : ,(i956). •••• *;•' ■- • . •• . 

■$£016. Newell, M. P.; Argus, M. F. and Ray, F.E. - The Syntheses of Radio- 

• • active o-and m-Chloroacetanilide-Cl^^. J. Amer. Chem. Soc., _78s 6122- ' ■ 

6123 (1956). ' .//V'X ■' .. . ■ • 

17. Argus, M. F. and Ray, F.E. - 2-Acetylaminofluorene Chemical Car cino- 
•4:4;:• genesis, FLACS, _10 (5): 9, 11, 13, 16 (1957). 

.'”"18. Argus, M.F.jGryder, J.M.;Seepe, T.L.; Caldes, G. and Ray, F.E. :. ' 

:.'• Excretion and Distribution Studies with o-, m- andjD-Chlor oacetanilide- 

Cl - *” in Rats and Guinea Pigs. J. Am. Pharm. Assoc., Sci. Ed. ; . , 

.*7: 516-519 (1958). ' . i. , :; V J: ’<:/* j, .•;••• .. a .. .; ., '• ,^ :i - 

19. Sakuntala, M.; Argus, M. F. and Ray,^. E. - Dosimetry Determinations 
T of Gamma Rays in an Underground Co Source. Quart. J. Fla. Acad. 

..P i.' Sc., 2L_: 131-137 (1958). . 0;."S . ft; ' 

^ 20. Elder, A.; Argus, M. F. and Ray, F.E. - The Antibody Response to 

Vi'. 1 ' Rat Gastric Mucosa. Quart. J. Fla. Acad. Sc., 21 : 212-226 (1958). 

.Qy : r 21. Argus, M.F.J Seepe, T.L.; Gutierrez, N; Hewson, K.; and Ray, F.E. ■ 

-v’■■ : Distribution Studies with Sulfur 35-Labeled Disulfonamid'es in Tumor- " .V. ;". 

;%vf . ■ Bearing and Tumor-Free Mice. Brit. J. Cancer, 12: 636-644 (1958). ” . . . , . 

• '4v?2. Argus, M'.F.; Newell, M.P.; Henderson,'J.T. and Ray, F.E. - 'V . "'V'-” 

• . Antipyretic and Toxicity Studies with Acetanilid and_o-, m-, and_p- 

V;. Chloroacetanilid. J. Am, Pharm. Assoc., Sci. Ed., 48c 204-207 (1959). ■ 


23. Argus, M. F. and Kane, J.F. - Chemotherapy Studies with Disulfonamido 

Derivatives of Fluorene. Cancer Research, 19 (no. 6, part 2): 285-286 
(1959). • .. 

24. Argus, M. F. and Ray, F.E. - Possible Relation between Carcinogenicity 
and Ease of Hydrolysis in vitro of Derivatives of 2-Aminofluorene. 

Nature, 184:2018-2019 (1959). 

25. Argus, M.F.; Kane, J.F. and Ray, F.E. - Effect of Radiation on 
Distribution of S^-Labeled Sulfonamide. Proc. Soc. Exptl. Biol. 

; Med., 103: 87-91 (I960). 
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26. Newell, M. P.; Argus, M. F, and Ray, F.E. - Routes of Metabolism of 
,;., . ( 36 C1) Ring -Substituted Monochloroacetanilides. Biochem. Pharmacol., 5 : 

l---r " 30-38 (I960). . . - / ' ' ' 

v; •«, y/ip: J 
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Argus, M. F. - Sulfur-35 Labeled High Molecular Weight Sulfonamides as 
Potential Cancer Diagnostic and Therapeutic Agents. Bull. Tulane Med. 
Fae., _20 : 151-164 (1961). . . 

Malejka, D.; Argus, M. F. and Ray, F.E. - Effect of Cortisone on 
Distribution of Fliiorene-2, 7-di-(aulfonamido-2-naphthalene)-S^ in 
Rats and Mice. Cancer Research, 21 : 673-677 (1961). 




Argus, M. F.jLeutze, C.J. and Kane, J.F. - Nitrosamines and Other 
Carcinogens as Agents of Protein Denaturation. Experientia, 17 : 357-359 

(1961}. .. .... ../ •. . 



■ ■ 30. Argus, M. F. and Hoch-Ligeti, C. - Comparative Study of the Carcinogenic 

. Activity of Nitrosamines. J. Nat. Cancer Inst., 27 : 695-709 (1961)'. 

: - 31. Argus, M. F.; Kane, J. F.; Sakuntala, M. and Ray, F.E. - Effect of 

Ionizing Radiation on 9> 10-Dimethy1-1, 2-benzanthracene Tumorigenesis. 

• ' Radiation Research, 16 : 37-43 (1962). 


•'<••,‘■••32. Gosch, H.H.; Arcos, J.C. and Argus, M. F. - Kinetics of Mitochondrial 
Swelling: Evidence for Specific Receptor Sites for Inducer Compounds. 

' Nature, 195 : H79-1181 (1962). . : 

. .. 33. Argus, M‘. F.; Arcos, J.C. and Walder, J;A. - An Evidence for Decrease 

of Energy Production in Thiamine Deficient Failing Rat Heart. Experientia, 
;.J8: 519-521) (1962). . . 7; 

34. Argus, M. F.; Hiidson> M. T.; Seepe, T.L.; Kane, J*F. and Ray, F.E. 

^ -Effect of Rapid Tissue Growth on the Uptake of Fluorene-2, 7 - di- 
/ (§\ilfonami'do^E=naphthalenG)“S 35 by the Liver and Spleen of Rats and 
v Hamsters. Brit. J. Cancer, 16: 494-502(1962):. 


35. Argus, M.F. and Hoch-Ligeti, C. - Induction of Malignant Tumors 

in the Guinea Pig by Oral Administration of Diethylnitrosamine. J. Nat. 
Cancer Inst., 30: 533-551 (1963). 

36. Malejka, D.; Argus, M.F. and Ray, F.E. - Derivatives of Fluor ene 
S-35-Labeled Sul fonic Acid in Tumors of Mice and Hamsters. Quart. 
Jour. Florida Acad. Sci., 26 : 95-104 (1963). 


37. Argus, M.F. and Arcos, J.C. Failure of Mono-Chloroacetone to Influence 
3, 4-Benzpyrene Mouse Skin Tumorigenesis. Experientia, 19: 588 (1963). 


38. Arcos, J.C.; Walder, J.A. and Argus, M.F. Inhibition and Reversal of 

Swelling of Rat Heart’ Sarcosomes by Reduced Diphosphopyridine Nucleotide. 
Nature, 201: 398-400 (1964). 
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39. Argus, M.F.; Arcos, J.C.; Alam., A. and Mathison, J.H. A jy&M 

Viscometric Study of the Hydrogen-Bonding Properties of Nitrosamines MjJ; 
-and! Belated Compounds. J. Med. Chem,, 7:460-465 nqf>4Y . 

cl'VT< . ■ v- •“,*.■ 

. Ar 8 us * „M .F .} Arcos, J .C ; Sardesai, V .M . and Overby, J .L. Oxidative 
'-0£p' R s and Phosphorylation in Sarcosomes from Experimentally-Induced 

Failing Rat Heart. Proc. Soc . Exp. Biol. Med., 117 : 380-383 (1964). 

' ' *'' ■ • •’ - r ~‘ ‘ ’• ••’ • " ' • ••••• 
r^ir^'v [ 41. Arcos, J. C. and Argus, M. F. A Reconsideration of the Isolation in 

Presence of EDTA and the Swelling-Contraction Characteristics of Rat 
■ Heart Sarcosomes. Metabolic. Topography of the Sarcosomal Contractile - ' 

^ j v .’ .Protein. Biochemistry, ^3:2028-2040 (1964). . ' . 

. „42. Arcos, J.C.; Argus, M. F.; Sardesai, V. M. and Stacey, R. E. Effect 
of Thiamine Deficiency on the Swelling, Electron Transport and Oxida- 
»tive Phosphorylation of Rat Heart Sarcosomes. Biochemistry, 3:2041- . 

IfKMl ; l° 45 (1964) - ; * iifi- 

'43, Argus, M.F.; Arcos, J.C. and Hoch-Ligeti, C. • Studies on the - 

; '. Carcinogenic Activity of Protein-Denaturing Agents: Hepatocarcinogenicity , ' 

MSiM V • of Dioxane. ’ J. Nat. Cancer Inst., 35:949-958 (1965)'. •. 

'•••••?■•• - T -; 

. * 44* Argus, M. F.; Arcos, J.C*; Mathison, J.H,| Alara, A. and Berols, J. A. 



u f ' ^ - r # - w ^ 

•i the Denaturation of Biological Macromolecules by Chemical Carcinogens, 

_ ; II, The Reactivity of Sulfhydryl Groups of Ovalbumin. The Sulfhydryl- 
Disulfide Interchange Mechanism of Aggregation Induced by Nitrosamines 
and Other Water-Soluble Carcinogens. Arzneim. -Forsch., 16: 1083- 
1088 (1966). v • •• • • ; 

46. Bemis, J.A. , Argus, M. F. and Arcos, J.C. Studies-on the Denaturation 
of Biological Macromolecules by Chemical Carcinogens, III. Optical 
Rotatory Dispersion and Light-Scattering Changes of Ovalbumin during 
Denaturation and Aggregation by Water-Soluble Carcinogens. Bioehim. 
Blophys. Acta, 126; 274-285 (1966). 


47. 
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Arcos, J.C. , Stacey, R.E., Mathison, J. B. and Argus, M.F. Kinetic 
Parameters of Mitochondrial Swelling. Effect of Age. Tissue Distribution 
. of the Mitochondrial "Contractile Protein". Exptl.Cell Res. , 48 : 448- , 
460 (1967). - 
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48. Arcos, J. C. , Sohal, R. S. , Sun, S.-C. , Argus, M. F. and Burch', 

' G. E. Changes in infrastructure and Respiratory Control of Rat 

Heart Hypertrophied by Exercise. Exptl. Mol. Path., 8:49-65 

k (1968). .. : '^-vr*<V>:v 

49. . .Hoch-Ligeti, C. , Argus, M. F. and Arcos, J. C. Combined Carcino- 

: T genic Effects of Dimethylnitrosamine and 3-Methylcholanthrene in the Rat. 
VJ. Nat. Cancer Inst. , 40: 535-549 (1968)!. .. -iV r 

50. Bemis, J. A., Bryant, G. M. , Arcos, J. C. and Argus, M. F. Swelling 
and Contraction of Mitochondrial Particles: A Re-examination of the 
Existence.Qt A. Contractile Protein Extractable with 0. 6 M> Potassium 

; V. Chloride. J. Mol. Biol. , 33: 299-307 (1968). 

51. Argus, M. F. , Walder, J. A. , Fabian, J. A. and! Arcos, J. C. A Study 

. : ' of Soluble Protein and Sulfhydryl Levels in the Rat Liver during Rapid 

. '• Normal and Premaiignani Growth. Brit. J. Cancer, 22: 330-341 

l'\ : (1968):. ... •/--;•>. V.. 

52. Venkatesan, N. , Arcos, J. C. and Argus, M. F. Differential Effect of 
Polycyclic Hydrocarbons on the Demethylation of the Carcinogen Di¬ 
methylnitrosamine by Rat Tissues. Life Sciences, 1_ (Part I): 1111-1119 

: (1968). . * .... ■.■ ... 

53. Arcos, J. C. , Argus, 'M. F. and Mathison, Jv B. Hepatic Carcinogene- 
• :•:* sis Threshold and Biphasic Mitochondrial Swelling Response in the 

Guinea-Pig During' Diethylnitr os amine Administration. Experientia, 

-.'25; 296-298 (1969)'. •••... ... 

54. Gosch, H. H. , Arcos, J. C. and Argus, ML.F. On the Unimpairable 

.. - -^Resistance of the Guinea Pig to Dietary Amino Azo Dye Hepatocarcino- 
=v'y4^’.gehesis. Z. Krebsforsch., 73.: 215-217 (1970). •• . s 

55. -, . .W u,-B. C. , -Argus, M. F. and Arcos, J. C. Differential Decrease of 

.. "Shuttle" 1 Enzymes of Extra-Mitochondrial NADH 2 Oxidation of Heart 
Muscle during Progressive Thiamine Deficiency. Proc. Soc. Exptl. 

• Biol. Med., 133: 808-812 (1970). " . 

56. • Hoch-Ligeti, C. , Argus, M. F. and Arcos, J. C. Induction by Dioxane 

of Carcinomas in the Nasal Cavity of Rats. Brit. J. Cancer, 24: 

. 164-167 (1970). 

57. Venkatesan, N.,, Argus, M'. F. , and Arcos, J, C. Mechanism of Methyl- 
cholanthrene-Induced Inhibition of Dimethylnitrosamine Demethylase in 
the Rat Liver. Cancer Research, 30 : 2556-2562 (1970). 

58. Venkatesan, N. , Arcos, J. C. , and Argus, M. F. Amino Acid Induction 
and Carbohydrate Repression of Dimethylnitrosamine Demethylase in 

- . the Rat Liver. Cancer Research, 30: 2563-2567 (1970). .» 
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Argus, M. F. , White, L. E. , Bryant, G. M. , Arcos, J. C. , and Hoch- 
-Ligeti, C. Molecular Specificity of the Tumorigenic Action of Ethio- ; 

• nine; the Inactivity of S-Ethylcysteine. Action on Respiratory Parame-'''•'YVV-Yr-Y. 

• ters. Z. Krebsforsch. , 75 : 201-208 (1971), • , • ,.. v ; : VY:V •,’-V 

Y-Y •* '* : '••. ■'. :*'■£:« v i#- 

Wu, B. C. , Arcos, J. C. , and Argus, M. F. Polysome Profile and ■_ [ '•■" 

Change in Total Ribosomal Mass in'Rat Heart During Progressive c . 
Thiamine Deficiency. Life Sciences, 10 (Part II)': 541-551 (1971). 

Argus, M. F. Susceptibility of the Guinea Pig to Chemical Carcinogene¬ 
sis. Cancer Res. , 31: 917-918 (1971). • 

Argus, M. F., Valle, R. T. , Venkatesan, N. , Buu-Hoi, N. P. , and 
Arcos, J. C. Molecular Size-Dependent Effects of Polynuclear Hydro¬ 
carbons on Mixed-Function Oxidases: Possible Action on Cascade- - 
-Coupled Operons. Proceedings First Europ, Biophys. Congr. - 

(Vienna), 1 (El/ 38): 187-192 (1971). • 


Wu, B. C. , Valle, R. T. , White, L, E., Sohal, R. S., Arcos, J. C., 

Argus, M. F., and Burch, G. E. Alterations in the Energy Transducing 
.System and Mitochondrial Ultrastructure of Rat Heart During Progressive 
Thiamine Deficiency. Virchows Arch. Abt. B Zellpath. , 9: 97-114 (1971). 
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Arcos, J. C. Venkatesan, N. , and Argus, M* F> Modification of the 
Flow Dichroism. Spectrum of Rat Liver Nuclear DNA by In Vivo Alkylation 
with Heptocarcinogenic Dialkylnitrosamines. Gann (Japanese J. Cancer 
:Res. ),62: 523-533 (1971), ........ 

Venkatesan, N. , Arcos,' J. C. , and Argus, M. F. Induction and'Repression 
of Microsomal Drug-Metabolizing Enzymes by Polycyclic Hydrocarbons 
and Phenobarbibal: Theoretical Models. J. Theoret. Biol., ^3: 517- 
'-537 (1971). • • •• •" 


66. Argus, M'. F. , Sohal, R. S. , Bryant, G. M. , Hoch-Ligeti, C. , and 

Arcos, J. C. Dose-response and Ultrastructural Alterations in Dioxane 
Carcinogenesis. Influence of Methylcholanthrene on Acute Toxicity. 
Europ. J. Cancer, 9, 237-2.46 (1973). 
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BOOKS AND CONTRIBUTIONS TO MULTI-AUTHOR VOLUMES 
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\V;*r: ; ‘3. 


. Arcos, J.C. , Argus, M. F. and Wolf, G. : M Chemical Induction of 

* I-Cancer - Structural Bases and Biological Mechanisms, 11 Vol. I, v, : 

V- : (This volume contains Part I. Molecular architecture and the physical ' Y 
.Y : -bases of molecular forces; and Part II* The nature of tumors* Concepts \ 

; -'and techniques of testing chemical agents for carcinogenic activity.) YY 

; • Academic Press, New York, 1968, 491 pages, * ' * ^ .. *> 

* Arcos, J*C, and Argus, M.F.: ^Molecular Geometry and Carcinogenic ■ 
Activity of Aromatic Compounds* New Perspectives, " In- ‘Advances in 
Cancer Research, “ Academic Press, New York, Voli* 11, 1968', pp* 305-471. 

..7 oYY '■ *v • • ■ - .. .... 

. Hoch-Ligeti, C. , and Argus, M. F. : "Effect of Carcinogens; on the Lung 
of Guinea Pigs". In "Morphology of Experimental Respiratory Carcino¬ 
genesis", Nettesheim, P, , Hanna, M. G. , and Deatherage, J. W. , eds. , * 

. AEC Symp. No* 21 , Div* Techn. Info., US Atomic Energy'Commission. 

.. Oak Ridge, Tenn. , 1970, pp. 267-279* ' * 

Arcos, J. C^ , and Argus, M* F* : "Chemical Induction of Cancer- 

Structural Bases and Biological Mechanisms* " Vol* II A. (This volume 
contains the segment on Polynuclear Compounds of Part III* "Structure- 
Activity Relationships of Chemical Carcinogens. Effect of Chemical Reac- 
. tivity, Molecular Geometry* and Metabolism on Carcinogenic Activity")* 
Academic Press, New York, in press, Scheduled to appear 1973. 

i. Arcos, J. C. , and Argus, M. F. ; "Chemical Induction of Cancer-Struc- 

7 : tural Bases and Biological Mechanisms." Vol. II B. (This volume contains 

the segment on Aromatic Amines and Nitre Compounds, Arylazo Compoumds, 

and N-Hydroxy Compounds, of Part III. "Structure-Activity Relationships of 
. Chemical Carcinogens. Effect of Chemical Reactivity, Molecular Geometry, 
and Metabolism-on Carcinogenic Activity")* Academic Press, New York, 
in press, scheduled to appear 1973. 
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•W-i ' V,: vv::v ... ABSTRACT PUBLICATIONS ■ ■;•.:• .,-. v 
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A.v^y^tv..• * l •"*■;■■ ."‘V .*.’** w - * . ■ ,. . * . *. •,.» • \ r x, 

>%l."’Ray, F. E. and Argus, M. F. - Studies on the Metabolism, Distribution 
■§'-!%;-.* and Excretion of 2-p-Toluenesulfonamidofluorene-S^ in tbe Rat. .' .• • .-• -'.V' /■'.' zS>g$,%x'' 

rv _--it . * m-i a firtri\ - - • : f. ... ..**. 







Administration of Sulfur 35-Labeled Disodium Fluorene-2, 7-disulfonate 
-■’ in Mice Bearing a Transplantable Stomach Carcinoma, Proc. Am, 

Assoc. Cancer Research, _1: 43 (1953). . ; . r.v 

Klein, M.;: Argus, M.F. and Ray, F.E-. - Gastric Secretion of 
^CV ’Fluorene-Z-azo~2 f , 4 l ~dihydroxybeiizene in the Rat, Mouse and Guinea 
Fed. Proc., JL2: 77 (1953). :m. ■. 

'ft; >"v * - *" * ’ "• ‘ V?:. * ' 

,, ; 4. Klein, M.; Cabrera, A. and Argus, M.F. - Secretions and Elimination 
. of Toluidine Blue O in the Rat* Fed'v Proc., 13 : 79 (1954), 

V 5. Gryder,. J. M. ; Argus, M.F. and Ray, F.E. - Excretion and Distribution 
in the Tissues of Rats and Guinea Pigs of p^Chloroacetanilidfe-Cl^^. 

V Fed. Proc. , J3: 221-Z22 (1954). ■ s * ; 

^ 6 . Ray, F.E.; Gryder, J. M. and Argus, M.F. - Excretion and Distribution 
in the Tissues of Rais and Guinea Pigs of Carcinogenic and: Noncarcino^- 
rj.nv" genic Amines. Proc. Am. Assoc. Cancer Reaearch, JL: 39-40 (1954). 

V? v Argus, M. F a and Hewson, K. • Effect of Transplanted Tumors on Diver 

a 3§‘ Spleen Uptake of Fluorene-2, 7-di-(sulfonamido-2 1 - naphthaleneJ‘- . V 
Lv.’’** S . Proc. Am. Assoc. Cancer Research, 2(1): 2 (1955):. . 

•• ;. -'f- :*-:•■■■., =:••.. • : .'-,vr-' , v . - 7 .. : . ~ 

. 8 . Ray, F. E.; Atgus, M. F.; Newell, M. P. and Gryder, ^M. - Toxicity -;■ 

and Metabolism of ortho-and : para-Chloroacetanilide-Cl -3 . Fed. Proc. r-■■■. 

:-.r-14: 267 (1955). • . 




9. Argus, M. F.; Klein, M. and Cabrera, A. - Toluidine Blue O Absorption 
and Elimination in Rat. Fed. Proc., 14: 397-398 (1955). 

10. Argus, M.F. and Ray, F. E. - Effect of 2-Aminofluorene and Related 
Compounds on Rats, Mice and Guinea Pigs. Proc. Am. Assoc. Cancer 
. Research, 2 1 92 (195 6 ). 

1 1... Argus, M. F. j Lemasters, T.J.; Gutierrez, N. and Ray, F. E. - Dis¬ 
tribution of Radioactive &ilf>onamides in Turn or-Bearing and Tumor- 
^ Free Animals. Proc. Am. Assoc. Cancer Research, 2 (3): 185 (1957). 

12. Argus* M. F.; Seepe, T.L.; Kane, J.F. and Ray, F. E. - Localization 
; ; t. of -Labeled:Sulfonamides in Tumor-Bearing and X-Radiated Animals. 

- Vi'Proc. Am. Assoc. Cancer Research, 2(4): 277 (1958). - y 
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Argus, M. F.; Newell, M. P.; Gryder, J. M'.; Seepe, T.L., Cald'es, G.; 
Henderson, J.T. and Ray, F.E. - Chemophysiological Studies with 
o-, m-, and p-Chloroacetanilido in Mice, RatB and Guinea Pig a. 

'Fed. Proc. 17_: 345 (1958). ^ 7 :* : "■ 

Argus, M. F.p Sakuntala, M. and Ray, F.E, - Anti-Carcinogenesis 
and Co-Carcinogenesis of Chemicals and Radiation. Proc. Am. Assoc. 
Cancer Research, 3^1): 3-4 (1959). 


15. Argus, M. F.; Newell, M. P. and Ray, F. E. - 'Routes of Metabolism of 

the Monochloroacetanilides in Relation to Toxicity and Antipyretic 
Activity. Fed. Proc., 18; 363 (1959). ... . • ' 

16. Ray, F.E. and Argus, M.F. - Relation of Carcinogenecity to Ease 
of Hydrolysis of Derivatives of 2-Aminofl.uorene. Proc. Am. Assoc. 

Cancer Research, J3 (2): 143 (1960). .. ■, - 

17. Argus, M. F.; Kane, J. F. ;■ and Ray, F.E. - Effect of x-Irradiation on 
Distribution of an S -Labeled Sulfonamide in Mice and Rats. Fed. 

• Proc. , 19: 358 (196ft). 4 ,..^. • 

18. Argus, M. F. - Carcinogenesis as Related to Protein Denaturation by 
Nitrosamines and Other Watersoluble Agents. Proc. Am. Assoc. 

Cancer Research, _3 (3): 206 (1961). _ . -. l * • , . . 

19. Ray, F.E .; Malejka, D. and Argus, M.F. - Effect of Stress on a 

• Diagnostic Test. II. Cortisone. Proc. Am. Assoc. Cancer Research, 

3 (3); 261 (1961). . .. ,£rV:v ;• 4 

20. Argus, M. F. and Areas, J. C. - Mechanism of Ovalbumin (DA) Denaturation 

. ; . by Nitrosamines and other Carcinogens. Fed. Proc., 2d: 523 (1964). 

21. Arcos, J. C. and Argus, M. FMetabolic Topography of the ’’Contractile 
Protein" in Heart Sarcosomes. Abstract VTTT-2 r page 643, Sixth 
International Congress of Biochemistry, New York, 1964. 

22. Argus, M.F. - Conformational, Sulfhydryl and Molecular Size Changes 
in a Model Protein Produced by Dioxane, Nitrosamines and Related Car¬ 
cinogens: The:Possible Relevance to Carcinogenesis. Abstract S 0345, 
page 210; Ninth International Cancer Congress, Tokyo, 1966. 

23. Bemis, J.A.; Arcos, J. C.; Argus, M.F. and Bryant, G. M. - The 
Sarcosomal Contractile Protein (CP): Superprecipitation Properties and 
Molecular Characteristics. Fed. Proc., Z 6.1 827 (1967). 
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.24. Venkatesan, N. ,• Arcos, J.C., and Argus, M'.F.: "Regulatory Mecha- 
.;••• nisms in the Demethylation of Dimethylnitrosamine (DMN)" ! . Abstract 
: .15, page 11-12, Tenth International Cancer Congress, Houston, 1970. 



Arcos, J.C., Bryant, G.M. , and Argus, M'.F.: "Stereoselective Un¬ 
coupling of Oxidative Phosphorylation by Aliphatic Dicarbonyls: Probes 
in Azo Dye Carcinogenesis". Abstract 74, page 48-49, Tenth Inter¬ 
national Cancer Congress, Houston, 1970. 



26. Hoch-Ligeti, C. and Argus, M'.F.: "Effect of Carcinogens on the Lung 

of Guinea Pigs." Conference on Morphology of Experimental Respiratory 
• Carcinogenesis, Gatlinburg, Tenn. , 1970. 


27. Argus, M. F. : "Comparative Effects of Ethionine and S-Ethyl-L-cysteine 
on Oxidative Phosphorylation' 1 '. Southwest Section, American Association 
for Cancer Research, New Orleans, La., 1970. 



Arcos, J.C., Venkatesan, N. and Argus, M,F,: "Flow Dichroism of 
Rat Liver Nuclear DNA Alkylated in Vivo by Nitrosamines. 11 Abstract 
# ThAM-L 10, p. 30 la. Fifteenth Annual Meeting of the Biophysical 
Society, New Orleans, La., 1971. . 


Arcos, J. C., Wu, B. C. , and Argus, M. F. : "Increase of Hepatic Mitochon 
drial Population During Feeding Noncarcinogenic Azo Dyes: Apparent 
Absence of de Novo Biosynthesis." Proc. Am. Assoc. Cancer Res. _14, 

'45 (1973). . • . . .,-tv “ • •••- •. . 


30. 'Arcos, J. C, , Argus, M. F. , and Buu-Hoi, N. P. : "Repression of Dimethyl 
nitrosamine (DMW) Demethylase by Polynuclear Hydrocarbons and Other 
Compounds." Federation Proc. 32 , 702 Abs (1973). 
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9<- Terramycin in the Treatment of Streptococcic Mastitis.,.'^ Sinon, ' J„ • 
: . ' . and Bcl-asidth, S, G» ,Vet„E©d„, 4D: 6 l-62, Feb. 1953, ! 7 . 

:- 20 l '7 laflarmnatory Bc-spense of the Boviso Eadc-zsotriua;.*t Blach. »?.. G.. ;'.'' 

.. Ulborg, Lo C. t Kidder. S3, E.., 'Simon,. J oc . KcSIwtt, 3.,. 12.., and 

277. Casida,; L„ E, An, Jour .Vet .Res „„ 14: I 79 -I 83 ,, Apr. 1953.. ■ 

I!. ‘ Investigations on the PhyfJiolo^lcai Baois for the Differential 
Response of Sr.trenr. and Psoudopregnaut Rabbit Uteri to 
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a. Relationship of chromosomal changes to human 'malignancy 

in a human-mouse/human-hamster model system. ; ; 
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b. Chromosome changes, metaplasia and carcinogenesis in 
hamster tracheal organ culture. 


- - f * ... ...... 

■ < -• 

* ■; ; - tr A V ' V B 




5. 




Proposed starting Date: 
December 1, 1973 



6. " Estimated time to complete: 

Two years. . . 
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A. Firstly we shall attempt to study the importance of specific human 
chromosomes in malignancy by the use of a human-mouse or 
human-hamster model system recently developed. Both near 
diploid human carcinomas and sarcomas will be injected into mice 
or hamsters which have been previously treated with anti-thymocyte 
serum. Chromosomal analysis will be made of the tumor cells to 
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. identify similar increases or decreases in particular chromosomes 
using a trypsin-Giemsa banding technique which enables each 
human chromsome to be easily identified (10). Revertant cells 
will be isolated which have decreased tumor producing potential 
r and their chromosomal pattern will also be studied. Finally, 

; r all tumor lines established at the Childrens Hospital of Los Angeles 
over the next two years will be similarly studied in the human- 
hamster and/or human-mouse system. 

• B. Secondly, we shall study hamster tracheal epithelial tissue in 
organ culture. Mary Baker from Dr. Michael Sporn's laboratory 
v at the Lung Cancer Unit of the NCI will be joining our group in 
'■ September. She has been one of the pioneers in developing this 
system and now hamster tracheal tissue can be maintained for 
extended periods. \ ■ 

We shall use this system to study the evolution of epithelial 
metaplasia and hopefully carcinoma in situ by testing these 
cultures with various carcinogens, particularly polycyclic 
hydrocarbons: Chromosomal analysis will be done on the 
early changes toward malignancy to see if the same "expressor" 
and “suppressor" chromosomes are involved as has previously 
been reported in chemically induced transformation of hamster 
embryo cultures (3). These studies are a matural retention of other 
CTR projects being done in collaboration with Dr. R. Kouri and 
Dr. C. Whitmine at Microbiological Associates on endotracheal 
produced polycyclic hydrocarbon carcinogenesis in the mouse. 



A. The importance of the balance of specific hamster "expressor" 
and "suppressor" chromosomes in virally ( 1 ) or dimethylnitrosamine 
( 2 ) produced malignant transofmration has recently been reported. 

We have found the same "expressor" and "suppressor" chromosome 
involvement in 1-P-D-arabinofuranosylcytosine (ara-C) transformation 
as previously had been found with dimethylnitrosamine (3). 

Thus it will be interesting to see whether or not a similar chromosomal 
relationship will be found with other chemical carcinogens such as 
polycyclic hydrocarbons. We have also recently begun studying 
chromosomal changes in methyleholantrene transformed C 3 H mouse 
cells. Preliminary data suggests the presence of "suppressor" 
chromosomes in the mouse system as well. Threfore, since there is 
evidence of chromosomes which may influence the expression of 
malignancy in two mammalian systems, it is important to see if a 
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^similar relationship exists in human tumors. /--"'I 7 

- : A . model system has recently been described which should - 

expediate this investigation (4). Human malignant cells . 
i-in tissue culture have been able to produce tumors readily in '7\7'7 
a NIH,Swis^ micg^hjeated with antithymocyte s.erum.Epithelial cells 
^derived from human carcinomas produce carcinomas in the mouse, '’> ;• 
.whereas fibroblastic cells from sarcomas yield sarcomas {Paul Arnste 
personal communication). A lung carcinoma and a sarcoma both of 
which are near diploid have been made available for our initial ',V ; - 
studies. They produce rapidly growing carcinomas and sarcomas 
^respectively in the mouse (Paul Arnstein>personal communication). 

We have already used chromosomal changes as criteria for the 
diagnosis of human malignancy in solid tumors and effusions (5-7). 

If specific chromosomal changes could be recognized, this would 
facilitate chromosomal diagnosis of malignancy in humans as well as 
increase our understanding of etiological factors in human cancer. ' 
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Since growing human tumor cells in the mouse has yielded C-type 
RNA particles in the human cells, whereas growing the cells in 
newborn hamsters has not thus far (Robert McAllister, pa*sonal 
communication), we shall grow the tumor cells in both of these 
'systems. . : V’ :r I-. - ., ■. 






B. It is only recently that hamster or rat tracheal tissue has been 7 t 7S£ 
igrown with success in long and short term organ culture without 
changing morphological and biochemical functions (8,9). It has ;.7'; 
been shown that H-benzo(a)pyrene binds to DNA more extensively 
than controls in the presence of F 2 O 3 and less in the presence 
r of7" t 8 -Eenzoflarone than in controls ( 8 ). Also, early meta plastic-^7^5$ 
dike, morphological changes have been seen in longer term rat -■ 
tracheal cultures following exposure to polycyclic hydrocarbons ( 9 ). J : ' f% 
Thus, a similarity to the in vivo situation has been established, -77 77 
We hope to use this similarity to study the relationship of early .. 
chromosome changes in the system to the in vivo development of ~iofo"■ 
malignancy. 

Experimental Design: - >», 
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A. Initially a near diploid long carcinoma cell line and a sarcoma 
cell line will be studied. Chromosomal analysis will be done 
before and after producing tumors using the trypsin-Giemsa .v.* 
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banding technique (10). Human tumors will be established in 
{nice and hamsters by treating the.animals with antithymocyte or 
antilymphocyte serum (4). Pathological diagnosis will be made 
on the tumors and expression of RNA-virus monitored by the .*'• 
Reverse transcriptase assay. Tumors will be placed back in , \ 
ceil culutre. Clones of_cells will then be selected which have 
iower tumor producing potential and these clones will be evaluated 
for change in chromosome complement from the tumor producing J 
x plqnes . , Subsequently ail tumor, lines isolated at the Childrens ,-.i 
Hospital will be evaluated in a similar fashion. 




■fmm 






'v ’M" ; 

§1^^* V~ - 


13. 


B. Hamster tracheal tissue in organ culture will be exposed to 
both high dose short term and low--dose-long term treatment of v - 
polycyclic hydrocarbons and ara-C. Simultaneous histological and 
chromosome studies will be done at various times after exposure, 
as has been described in part A . , ; ; jC - • ,.,v . ; .3 


■:V< ? T-V,' ~ 


Space and Facilities available: . - > 

Complete laboratory for karyotyping 
Appropriate laboratory equipment , .}' 

Dark room for developing and printing film 
Adequate animal facilities VC \ 

Additional Facilities Required: 


None 
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.Supervisor : Dr. Michael B. Sporn, Head, Lung Cancer Segment, National . 
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- Description- of Work ” /* r • YY ,Y\ * Y* 1 ** Y ■* ‘ j'> ’**>.*:;• 

;- - * The Lung Cancer Segment is currently attempting to set up animal 

> systems, both in vivo and in vitro , for studying the biochemical effects \.- 
.Of lung carcinogens and; anti-carcinogens with the goal of finding a way 
...; to both diagnose and treat lung cancer-earlier than is currently possible* 

..yY I have been involved in four separate projects, all of which were centered 
V s .on this goal. .. . •;*;* ’ : - ;r . ♦. ; .■ v . - •*' * .• •. •. , 

:V-;* Treatment of hamsters with benzopyrene and hematite suspensions 

\ y intratracheally for the purpose of inducing lung tumors* i* 

'*Y.My duties and responsibilities were to anaesthisize and 
'; .administer carcinogen to a large group of hamsters, both controls 

and test animals* The project lasted for ten weeks after which 
*“■ the hamsters were kept for up to one year before lung tumors 
";*• developed. i was not involved- in the Final processing or the tumors. 

, v v /\l*2 Inhibition of HeLa cell RNA exoribonucl.ease by specific enzyme ■ *\ *7 
;Y v V inhibitors* y >Yy;\.\ . 7 . ^ V. 


'rA s r.A. •-«■* 
tV." K'A. 


•A.*'. '** •>»*?* 


■ * The goal of this research project was to find chemicals which 
'.would specifically inhibit RNA; exor ibonuclease activity thus ; v. v -. - 
allowing all RXA synthesized in the cell to be used. Presumably, 
if malignancy were due to a degradation of normally needed RKA, the 
inhibition of this enzyme would allow the'cell to function normally 
again. I was responsible for growing HeLa cells, isolating nuclei, 
performing enzyme assays, 1 and tabulating data. ■ ’ ^ 

Establishment of an in vitro method for studying the effects of 
Vitamin A deficiency on- RXA synthesis in hamster tracheal epithelium. 

This project lasted for approximately one year and was the 
major effort to which I was devoted during my employment at XIII. 

The first part of the project involved setting up a means for main¬ 
taining viable hamster tracheas jin v-itro for up to 4 hours for the 
purpose of incorporation of radioactive precursor at high enough 
levels to give significant data (this cannot be done in vivo ). 

The second "part of this project involved* studying the pattern 
of RXA metabolism in the tracheas of hamsters-which had> been made 
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deficient in vitamin A.' (Vitamin A has been implicated as a .;• 
possible anti lung carcinogen).- -I was responsible for incubation ' 
and labelling of tracheas, removal of epithelium, extraction of 
RNA and polyacrylamide gel slab electrophoresis of RKA. A computer •' ■. 
program was devised for the analysis of data, and I was responsible . .• 
: for entering data and obtaining results from the computer. ..’■■■ 
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Isozyme patterns in tracheal epithelium of vitamin A deficient 
hamsters and hamsters treated with carcinogens. ’ 7? 


•v.ivV’X 

‘«m?w 
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tr’*! ;."7This is the project which I am ^currently involved with. 
Approximately six months have been spent in working out the "*•./ 

techniques for separation of the isozymes of lactate dehydrogenase, 
malate dehydrogenase, aldolase, hexoki-nase by polyacrylamide gel 
disc electrophoresis. 1 have been responsible for obtaining 
epithelial samples, preparing homogenates, running gels, and 
staining gels. I have also done some work in attempting to quanti¬ 
tate results. At this point, the" techniques for analysis have 
been worked out and the project will continue to study isozymes ’ 
in vitamin A deficient tracheas, lung tumors, and carcinogen .. ^ 

treated tracheas in hopes of obtaining a biochemical marker for 
early malignancy and subsequent reversal of malignancy. Tracheal 5 
organ cultures will soon be set up to aid in more rapid treatment 
* of tissue, and I will be partially involved in this. ' 


V- .2. . February, 1968 - February, 1970 • * .' J ■ V : * : .V , * 

.Washington, D.C. _■ ^ "f; > T V ■■■■■■;'.\ •••’. . 

Advisor : Dr. Lawrence Alfred v 1 *'V: • *'• * ' 

^ Position : Graduate student, NIH Fellow ** 4 'l ' A-.; *•’ „* :*! ' V' - 

*‘-r•;• •>-;f. .•*■*$ &K.•>.. i. 

.- .1 , 1 •• .-• • •• 

Description of Work .. ^ -■* *. 

- - My graduate work at Catholic University consisted of a full time 

investigation of RXA metabolism in tissue culture cells. Whole hamster 
* •• embryos as well as embryo cells in various stages of passage were 

. “-'.rr-TTistudied. The work was done at the National Institutes of Health in 

** \ the laboratory, of Dr. C. V. Dingruan. * .. 

. „ 3* July> 1966 - February,. 1968 ” . • ; 

National Institutes of Health ^ 

. Bethesda, Maryland 
. * r 

C Supervisor : Dr. Joseph DiPaolo, Head, Cytogenetics Section, Biology Branch, 

/ ‘ i National ^Cancer Institute. . . . *.. • *• •* .. ; r ..‘V 


Salary: 


Position: Biologist 
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.!£** A’LDescription of Work* '•*■*>* Av'- •-; '■sX.f'y--: i -AA^*:** .•■kil3&te$&i& 

^ ■■■■"■■■* . * ^ v ~«r*—~ *v* - -• ' •‘■’v-/■* . .•'' 5 ;‘: 

:p * he Gytofcenetics Sett ion- wairHtoWlVfcd 'tn' \HSWi8g out* V 'mb&'l Vor 
f:,-. ...® ali 8nant transformation by carcinogen in cultured hamster'embryo cells “#*§ 
-, y I worked on a oroiect in wMrh i»« a u _: • , : A 
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iv. — ' : 7^~ ^U^wu;utene, i was responsible 

£f/' '/?; , setting up-primary cultures and maintaining cell-lines, treat!it 

|%:^-? ells Wlt h-chemical..carcinogens-, measuring radioactive precursor 

Iff : ^ ;'^'* iCor P ora ^^ ori ,* , an f collecting cells for enzyme assays, ’ 

':--i->''.t':';vt.<« >-•VsH^ix-t 5 -.-. ,«> •>-.>- *.r 

y^;vy^ TYPE OF POSITION DESIRED - ^ V & i(cf y 

* t0 * paytlci Pf te ln studies- on- cellular-control-;mechanisnis '" .S&S. 
which would utilize.my.extensive training’and experienc'd • in the'analysis of 
^macromolecular synthesis and enzyme activity.* 1 - * *v .? ^. 

^ ^.^ * ^^*^^** ^ ^ ^ ^ ^ ^ ^ ^ ^ I. *-•- •* ;. ..^ ^ .. 
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Professor of Pathology and Pediatrics, 
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Hospital Affiliations 


Assistant Pathologist, Childrens * 4 *;‘‘ 
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Histochemist, Childrens 1 Cancer Research * 
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and Children's Hospital Research Foundation V* 'r-.-. . 
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A. " Personal Information 


Name: ISAACS-, Hart, Jr. . ’ . • ■... . v."i 

■ Business Address: Box 54700, Terminal Annex, L.A. California 90054 

j&iSi&i?-.■: "3. Business Phone: NO 3-3341, X24S9 •• •_■ •• •: 
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-"5* Home Phone: 
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9. Sex: Male 
1 10*. Marital Status: : 
>11* Wife’s First Name: 

12. j—-— K — 


REDACTED 

redacted 


1B. Education • *. 

>7.*:’k* ; , .* ■ ■* - , ■ ■ r ’* 

University High School, West Los Angeles-, ■*. - ‘- '* 

: / 2* Stanford University, B.S. Chem*, ■ J? "... ■*.■— 

'V 3. Stanford Medical School, M.D*, 1958 '• * .* ■' :* •* 

4. ’ 1959—University of Illin ois Hospital, Rotating internship " ‘ 

5« 1961-1954; Hospital University Pa. Pathology ■■ * ‘ 

• 1564-1965; St. Christopher Hospital for Children, Pasadena- 

1965-Present: Children’s Hospital of Los Angeles, Pathologist 
1958-59: University of Illinois, Research Association Biochem* 

.1960-1961: Johnson Foundation for Medical Physics, University Pa. 

Fellow Biophysical Chemistry . " • ' ‘ -.V '7’V * 

^>£&:’V7. None . ' . ' ‘ ' '/* ’ ■'£^ V - \ * ■’ 

■ California, Pennsylvania V* \ * •; V„ s ''j" ' " 

'.. 5* . American Board Pathology (Board Certification) „ v ’■ /V'-.V^': 

^Iffi.i.C: ' Professional Background '• ;* * 

-v- 1* 1958-1959: Asst. Instructor Biochem. Univ. of Illinoe, taught biochemistry to 

. * dental students 

. 2. 1961-1964: Asst. Instructor in Pathology, Univ. of Pa. Medical School, taught 

, . ■ ’ Pathology to Medical Students- 

. ; 3. 1970-Present: Asst* Professor of Pathology, University of Southern California 

• . . . School of Medicine - . 

... D. Society Memberships . ^ 

1 REDACTED 


2 . 

E. Consultantships 

1. Local--None- 

2. National—None 


REDACTED 


F. Research Activities 

1. Bibliography and reprints attached 
2* Biochemistry and histochemistry 
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Tiie Council For Tobacco Research -U.S. A., Inc. 



Grant Application No. 935 
CANCER 


August 6 , 1973 



The committee comprising Drs. Andervont, Huebner, and 
Jacobson : 


Subject: William H. Fishman, Fh.D., Tufts Cancer Research Center 
New application No. 935 i 

"Embryonic Gene Activation in Bronchogenic Cancer" 


History 

An initial informal inquiry from Dr. Fishman was in terms 
of possible broad institutional support for his group. Dr. Lisanti 
was asked to visit, to discuss a specific proposal. He saw Dr. 
Fishman several times and the enclosed application resulted. 

Application No. 935 requests $ 62,853 plus two additional 

years. 


Documents Submitted (attached) 

1. Letter to Dr. Gardner dated July 30, 1973. 

2. "SUMMARY STATEMENT". 

3. Application dated 7/30/73. 

4. "APPENDIX" 

5* C.V.'s of Drs. Fishman, Chang, Doellgast, 
Gandbhir, Miyayama, Raam, and Stolbach. 

6 . Lists of recent publications, Drs. Fishman, 
Stolbach, and Chang. 





7. Smoking Questionnaire. 

8 . Drinking Questionnaire. 





Comment 


Reprints of pertinent publications were provided, 
be forwarded if you request. 



F.W.N. 


FWN:wg 
Ends. 


and will 
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TUFTS CANCER RESEARCH CENTER TUFTS UNIVERSITY 136 HARRISON AVENUE 

OFFICE OF THE DIRECTOR BOSTON, MASSACHUSETTS 02111 

-v:.. SCHOOL OF MEDICINE 


July 30, 1973 


Dr. William U. Gardner, Chairman 
Scientific Advisory Board 
The Council for Tobacco Research 
110 East 59th Street 
New York, New York 10022 

Dear Dr. Gardner: ■ . 

I am pleased to submit with this letter a grant application entitled 
"Embryonic Gene Activation in Bronchogenic Cancer". 

From the general point of view, it represents an experimental! approach 
to cancer which is based on rather new information which began to appear in 
the literature since 1965. At first, it was a-fetoprotein which is a fetal 
gene product recognized in human hepatoma. Then, in 1967, a protein of the 
fetal gastrointestinal tract was discovered in human gastrointestinal cancers 
(CEA). Shortly afterward, the Tufts group encountered in lung cancer the 
Regan isoenzyme which is a placental alkaline phosphatase. Most recently, 
human chorionic gonadotrophin, another placental protein, has been identified 
in a variety of non-trophoblastic tumors. The literature now reflects a 
broadening interest and enthusiasm for the study of embryonic gene products 
in human cancer and their significance, . . . ... . 

Our own experiences with the Regan isoenzyme have prepared us for sys¬ 
tematic studies of a number of these carcinoembryonic proteins. These expe¬ 
riences have included the preparation of pure placental alkaline phosphatase, 
the study of its phenotypic forms, the discovery and application of specific 
amino acid inhibitors to its quantitation and histochemical demonstration, 
the development of ultrasensitive iimiunoenzyme techniques for its detection 
and, finally, the completion of extensive clinical studies designed! to eval¬ 
uate its usefulness in prognosis and differential diagnosis. These have all 
been accomplished in four years after the Regan isoenzyme was discovered. 

Specifically, with regard to cancer of the lung, we are challenged to 
find out what results could be harvested from the application of knowledge 
in the area of embryonic gene activation. We think that the opportunity to 
examine biochemically, cytologically, and histochemically the bronchial 
epithelium! geographically in relation to a metaplastic, cancer in situ or a 
frankly neoplastic area is unique and could elicit the type of information 
which is truly meaningful. We are hopeful that once we have a basic under- 
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standing of the role of embryonic gene activation, a logical approach to •' 
certain fundamental questions relative to lung cancer can be fashioned. ' vV/'^7^3/ 


.WA>: 




7 . 

- - 7 —v 


l 


Should your committee look Vith favor to supporting our plan of research, 
the study of cancer of the lung would become a major commitment of all the 
i: c- Professional, technical and physical resources of the Tufts Cancer Research 
or ; if Center . It.would provide a sharply focused goal towards which the cancer cell 

phenotype group would orient itself. This, in turn, will be bound to stimulate .£0$; 
a lot of research interest in specific problems which would be defined as the 
7; project moves ahead. '., ;//•. : . 7:77' ■•' M 

May I point out that the Faculty identified with the Center is competent 
in the areas of molecular biology, immunology, isoenzymology, somatic cell 777'v-v> 
genetics, imnunoviral oncology and chemotherapy. Accordingly, we are confi- 7&£r.-'H 
dent of the potential of this group to tackle almost any aspect of the contem- 
porary .oncology s c e nej. ft he_interest generated from the proposed research 77;I ::; 7;:7 


warrants it. >u, 

In closing, I wish to express the hope that you may find the application 
of substantial interest to you and your colleagues and also that you may find 
yourselves able to provide us the financial support we need to do the job. 




i. : I send my best personal regards. 


'/ :V 




YoUrs sincerely. 


v. !-;. : 


William H. Fishman, Ph.D. - 
Director, Cancer Research Center 
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SUMMARY STATEMENT 


RESPONSIBLE ’«TI GAT^ WlTi Im ! |f. 1 Visin'i"Ph^ 


c^itcev 


» a^i i i u* i;-u. 


INSTITUTION 




r v*V.,v:- •> - l 


<«V* vrt -7,0^ I ; ' n f ^ T?*,; ’ * • * I ” ■ ’ • ri" — • r ’ - ; ; ; r 

■Tufts Cancer Research Center, Tufts University School of Medicine, 

' Boston, Massachusetts •' “77/'7'."I, ./■ '7 4 ;• "•' 'v 4* v 


TITLE OF PROJECT - Embryonic 


Gene Activation in Bronchogenic Cancer 




vUT. 1 ■■ : 


;r'p.T.he basic premise of this multidisciplinary three year program is that a 4 v:|f 
fundamental manifestation of neoplasia is the activation of embryonic, placental 3 
and fetal genes. .The questions which arise from this premise are (1) to what, t 44 
extent is bronchogenic carcinoma associated with the activation of embryonic genes 
with respect to four typical carcinoembryonic proteins? (2) Does the individual 4 
histologic type of bronchogenic cancer [squamous cell carcinoma, small cell car- , 
cinoma, adenocarcinoma, large cell anaplastic carcinoma, mixed tumors] and its "4 
degree of "differentiation correlate with one Or a combination of carcinoembryonic 
proteins - in the primary lesion? in the metastasis? (3) Do carcinoembryonic (4: 
proteins appear in the bronchial epithelium of individuals destined to develop i: % 
bronchogenic carcinoma as studied in metaplastic and in situ carcinoma tissue? -7: 
(4) Is there a correlation between the smoking and drinking histories of patients 
and the activation Of embryonic genes? ' ; 

We are in a position to approach these questions experimentally because we "4 
have had extensive experience with the Regan isoenzyme [a placental alkaline phos¬ 
phatase first found in a patient (Peter Regan) with metastatic cancer of the lung] 
and we have been developing new knowledge through the study of cancer cell pheno¬ 
types produced in ovarian cancer, which is the first type of cancer we have been 4 
studying. 

Cancer of the lung would become the second type of cancer to which the Tufts 
Cancer Research Center with its basic scientists and clinicians is prepared to 
commit itself. The funds requested will be the sole initial support of this 
effort and will make possible not only the radioimmunoassay capability for car- 74; 
cinoembryonic proteins and the participation of the Pondville investigators and Tfj 
their resources but will also provide a forward impetus to the entire research 7.4 
program of the Center. ■ - • - ■- ■■■■■?''? 7 7. •••-•j-7; • *; 4 , 

•V V s : Attention will be focused on the epithelial elements of the human lung ,'the''j 
recognition and evaluation in the epithelium of embryonic gene expression, the ; 7 |^ 
possibility of finding correlations of such findings with either susceptibility 
or potential for neoplastic progression. 4 4|ii 

The embryonic proteins include Regan isoenzyme , human chorionic gonadotro- 7 
phin , CEA and g-fetoprotein which can be determined quantitatively by radio- . 
immunoassay. In addition, we may soon be in a position to demonstrate these 
proteins cytologically at the level of both the light and electron microscopes. 

This would enable us to make more precise interpretations of the quantitative 
values. 

With the professional and patient resources at the Pondville Hospital 
together with the expertise of the scientists in the laboratories of the Tufts 
Cancer Research Center, the commitment is to research of high objective quality 
in a multidisciplinary effort. A balance will be maintained between qualitative 
studies of biologic phenomena and subsequent quantitative evaluations. 
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Comm. 

. Andervont 
. Huebner 
. Jacobson 



CANCER 


The Council For Tobacco Research-U.S.A., Inc. 




• i J -f. 



110 EAST 59TH STREET 
NEW YORK. N; Y. 10022 
(212) 42I-8S85 



" Application for Research Grant 

- • ‘•• v - r ‘ ^ ■ * (Use extra pages as needed) 

n ; v; . 1. Principal Investigator (give title and degrees): 

'-v ' ' William H. Fishman, Ph.D. 

7 Director, Tufts Cancer Research Center 

Professor of Pathology _ 

Tufts School of Medicine " 

2. Institution & address: 

Tufts Cancer Research Center 
’ Tufts University School of Medicine 
136 Harrison Avenue 
Boston, Massachusetts 02111 



Dote: 7/30/73 


1 


1973 


v.-Hr;*:V 


3. Department(s) where research will be done or collaboration provided: 

Department of Pathology 
Department of Medicine 

4. Short title of study: 

Embryonic gene activation in bronchogenic cancer 


L-'■*„ • 5. Proposed starting date: October 15, 1973 

~> f: H . 6. Estimated time to complete: three years 

■ 7. Brief description of specific research aims: 

v, The specific research aims are directed toward obtaining at least partial 
' answers to the following questions: , .,■ . 

a. To what extent is bronchogenic carcinoma associated with the activation 
'*of embryonic genes with respect to four typical carcinoembryonic proteins? 


b. Does the individual histologic type of bronchogenic cancer correlate with 
one or a combination of carcinoembryonic proteins - in the primary 
lesion? in the metastases? 



c. 


d. 



Do carcinoembryonic proteins appear in the bronchial epithelium of indivi¬ 
duals destined to develop bronchogenic carcinoma as studied in metaplastic 
and in situ carcinoma tissue? 

Is there a correlation' between! the smoking and drinking histories of 
patients and the activation of embryonic genes? 
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8. Brief statement of working hypothesis: ^ 

We believe that a fundamental manifestation of neoplasia is the activation of 
embryonic, placental and fetal genes whiile the genes characteristic of adult 
: tissue may continue to be expressed or to a certain extent, suppressed. It is 
conceivable that the carcinoembryonic genes may,” in certain combinations, be 
w responsible for the cell acquiring its autonomous character. For example, 
placental trophic hormones such as human chorionic gonadotopins, placental 
lactogen, and thyrotropic hormones, are products of and may have stimulatory 
• effects in a variety of cancers. Conceivably, therefore, although some 
\ °f the gene products cannot be seen to have any particular relevance to the 
autonomy of the cancer cell, others do. It is imagined that amongst the first 
!••;• events in a cell undergoing neoplastic change should be the activation of 
..." several embryonic genes. On this basis, it may be possible to identify 
; individuals whose ability to undergo activation of embryonic genes in their 
own cells is greater than it is in other individuals. This would give us 
some means of evaluating susceptibility or resistance to neoplasia. 

In the case of cancer of the lung, the present circumstances favor the study 
of the appearance of embryonic genes in bronchial epithelium of individuals 
•with and without bronchogenic cancer. It is also possible that a knowledge 

(contd. on separate 

9. Details of experimental'design and procedures (append extra pages as necessary) Sheet) 

Details of experimental design and procedures 

The project can be visualized as developing in two stages; first, the "phasing- 
• in" process and second, the initiation and operation of the fully organized 
study. 

"Phasing-in" 

^ We would plan to test the adequacy of our tissue and cell sampling techniques, the 
P completeness of extraction of the various, carcinoembryonic proteinsand the' 
reproducibility of the radioimmunoassay procedures on specimens of bronchogenic 
.cancer, bronchial epithelium, etc., which we have available in cold storage or 
which present themselves at surgery. •• 

Similarly, the pathologist would develop and standardize the practices which, will 
be the most optimal in order to ensure selection of representative specimens, the 
labeling techniques which would be the most foolproof and the establishment of a 
routine from beginning to end with a concern for objectivity in reporting the 
histopathologic findings. 

Obviously, the scope of the study bears some relation to the autopsies and surgicals 
to be performed. A measure of this facet is provided by the following table. 

PATHOLOGICAL MATERIAL - PONDVILLE HOSPITAL 


Site of Cancer 

Lung 

Breast 

Colon 

Prostate 

Bladder 

Stomach 

Other 


19.72 

New Patients Autopsies 


1973 1974 

Autopsies Autopsies 


(contd. on separate sheet). 



Brief statement of working hypothesis (contd.) 

of the nature and extent of embryonic gene expression in different types of 
bronchogenic carcinoma could be valuable in estimating the prognosis in indi¬ 
vidual patients. Since these embryonic gene.products are normally foreign to 
the host and since they are able to get into the bloodstream, the potential 
for serodiagnosis by radioimmunologic measurements exists. The resulting 
information could give the physicians an indication more broadly based than 
on the H and E section alone as to the "activity" of the bronchogenic cancer 
and could provide an objective means of monitoring the disease. 

We have preliminary evidence that in a population of alcoholics the Regan 
isoenzyme is expressed in a high percentage of cases. [In this connection, we 
have been wondering about the significance of an alcoholic patient whose s«rum 
was Regan-positive and two years later developed an undifferentiated cancer of 
the lung.] If individuals who consume alcohol have a predilection to activate 
embryonic genes, then' these individuals may become high risks for bronchogenic, 
and head and neck cancers if atmospheric irritants represent an additional 
contributing factor for activating the embryonic genes further. 


With the availability of immunohistochemical techniques, it should; be possible 
to identify the individual cells in the normal and malignant bronchial epithe¬ 
lium which are expressing the various embryonic gene products. These would 
include Regan isoenzyme, CEA, HCG, and a-fetoprotein. 

This working hypothesis has developed from our own studies on the Regan: iso¬ 
enzyme (placental-type alkaline phosphatase) in cancer and non-cancer patients 
(see reprints) and from the experiences of others with CEA and a-fetoprotein. 

We have found: that abnormal amounts of Regan isoenzyme were present in the 
serum of one out of seven patients and in a number of conditions predisposing 
to or associated with pre-neoplastic situations (Nathanson, L., and Fishman, 
W.H., Cancer , 27 : 6, 1388-1397, 1971; Stolbach, L.L., Krant, M.J., and 
Fishman, W.H!., N.E.J. Med ., 281 : 757-762, 1969). With the development of 

ultrasensitive techniques, we are now finding a greater percentage of cancer 
patients whose serum is Regan-positive along with an appreciable incidence of 
trace amounts in individuals who are presumably healthy. This experience fits 
the results others are reporting for CEA and a-fetoprotein and suggests that 
embryonic gene activation is taking place in cells of normal individuals at a 
low rate and that the appearance of higher titers in malignancy represents a 
quantitative rather than a qualitative manifestation. 

The choice of four carcinoembryonic proteins (Regan isoenzyme, HCG, CEA, 
a-fetoprotein) is not meant to exclude other proteins which' are not proven 
carcinoembryonic as yet but which are now beginning to attract attention. 

For example, Gewirtz and Yallow at the 55th Annual Meeting of the Endocrine 
Society reported that big and little forms of ectopic ACTH can be distinguished 
and that it is the former which is immunoreactive but not biologically active. 
Amongst other finding:, they state that five of five bronchogenic carcinomas and 
one bronchial adenoma obtained at surgery contained ACTH, while none was 
detectable in: two surgical specimens of normal human lung. Also, in our 
laboratory, we are examining a varity of placental enzymes and proteins with a 
view to identifying additional carcinoplacental proteins. As soon as this is 
successful, we would plan to include measurements of these additional proteins 
in the lung cancer study. 


The relationship of the activation of embryonic genes as compared to activation 
of oncogenes still remains to be established. It is our hope that success in the 
work projected will be helpful in the examination of the oncogene hypothesis which 
is the challenging theory of neoplasia today. 
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9. Details of experimental design and procedures (contd.) 
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In our opinion, there is more than an adequate supply of suitable cases 
(60% autopsy rate of patients dying at Pondville Hospital) and ■ ‘ - ^ 

Our habit 'is to> carry 1 out 1 aS'' ; thorough-and : complete studies-as possible;'-Wlso, 
since Pondville Hospital accommodates cancer patients only, the comparisons >£■: 
initially will be the bronchial epithelium and tumors of lung cancer patients 
Versus the bronchial epithelium of patients with cancer at other sites. .Vc-/ 
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,l x%s 


nr 
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Tumor tissue will be processed for phenotypes in the case of the non-lung cancer ^.^ 4 , 
patients whose bronchial epithelium is included iin the study. 

Mr r .p.*^rf > *-.r.'ho -.c y,-r?in 1.^.1 r* ' Q-~ f ' ,rvjr> *•; S 
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HISTOLOGIC CLASSIFICATION OF LUNG CANCER 

1. Squamous cell carcinoma, well, moderately or poorly differentiated ' M 

2. Small cell carcinoma (including oat cell) v yiy,:, -'/f 

3. ‘"Adenocarcinoma (including bronchiolar), n well, moderately, poorly differentiated ; ^ 

4. Large cell anaplastic carcinoma (undifferentiated carcinoma) 

5. Mixed tumors will be classified according to the predominant cell element 

and other types will be stated ;/-vyy 

Pathologic Study r 1 ;'' 4 -^- r; 'V' 7 ; '" ;v ' ■ y ‘ .'-y' /./yy 

It will be necessary to establish the number of samples to be taken from a given - 4 . 4 . 
area of bronchial epithelium to give reproducible results. In the event abnormal 
epithelium is visible, cell suspensions of abnormal epitheliumi will be made sepa- 
rately from those of normal-appearing epithelium. In addition, some blocks of the '7yy., 
trachea will be submitted to routine hematoxylin,and eosin staining for a point 
of reference.' '• ■ ■£&$$$£, 

'■' •• :y'-'TV-yy;;.c:^Vb y y_-.y *'•y; 

At autopsy we will obtain the distal 3 cms of trachea, right and left main stem 
bronchi to the point of bifurcation. Tissue will be taken for histology from 
(a) the proximal end of trachea, (b) 'the carina,-'(c) at the 
stem bronchi. * y wi: yy : />yyy y-yy ^ y- 

this will be standard procedure in control cases as well as carcinoma of lung, v 
presuming the pathologic process has not infiltrated bronchi. , , 44 

If there are pathologic lesions involving the above areas, we would get as much 
normal mucosa as possible, 2-3 cms from the lesions from either bronchi' or trachea. 

In cases of carcinoma of lung, we will collect tissue where it appears most viable, 
preferably in the following order: ^ 


ror mstoiogy from 
bifurcation of main 


: u 


a. primary site 

b. regional lymph, nodes ^ 

c. metastases to distant organs • q 

• O 

A minimum 1 of two sections per block will be processed histologically for this CJ 
particular project with blocks and slides, which will be filed separately. Cl 

Collection of bronchial epithelial cells ^ 

•'yy: r ' its. 

Several alternatives are under consideration. . . gj* 
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9. Details of experimental design and procedures (contd.) 
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One.possibility is.to dissect out the mucosal epithejium and.to check the com¬ 
pleteness of its removal by histologic examination of the remaining tissue. 

Another >approaohcisrtoo-useathe-ftieohniqye-offiDri“Bi' Spencer,^published-in thee-. 

; Journal of Histochemistry and Cytochemistry , 105, 1958. In this technique, 
autopsied specimens of bronchus and trachea are trimmed of lymphatic and fatty 
tissue and cut into pieces.about 2 cm square. Superficial mucous is:removed by 
lightly brushing the surface of the epithelium with a No. 5 camel hair brush 1 in 
• the presence of theliquid medium at 0°. A portion of the epithelium is then. ' 
isolated by pressing onto.it a lucite tube of 1 sq. cm cross sectional lumen 1 area a . 
so as to form a water-tight seal. Liquid medium (0.2 ml) is added into the tube 
and the epithelium brought into suspension using a No. 2 lettering brush with the 
bristles trimmed to a length of 4 mm. The most satisfactory results are obtained '■“ > - T -~ 5Wvi * 
by twirling the brush between the thumb and forefinger and maintaining a very 
light downward pressure. The suspension is removed with a transfer pipette and 
the process repeated with two further 0.2 ml portions of the liquid medium and 
the suspensions combined. The epithelial suspension so prepared consists of 
Clumps of cells which are broken up by repeated passage through a pipette with - 
an orifice of 0.1 - 0.2 mm. A portion of the suspension is retained for cell 
counting and the remainder distributed among a number of small tubes which are 
capped with parafilm and stored at -20° until required for biochemical assay. 

With this technique, normal epithelia of both bronchus and trachea possess between 

2 and 3 million cells per sq. cm and a ratio, intermediate:gob!et:ci 1 iated:basal 

cells appears to be of te order of 0.2:0.4:1.0:1.6 and the ratio, columnar:basal 

cells is approximately 1:1. The chief value of this technique is that it pro- 

vides a means of relating the chemical properties of epithelium to the cytological ^1:6 

composition of th tissue since assays for carcinoembryonic proteins and differ- 

ential and total cell counts are made on the same suspension. - ' r/f 

Determination of carcinoembryonic proteins 








Once it has been established how the tissue specimens and cell suspensions can be 
aliquotedi and best preserved for the subsequent assays and best processed to re- 
lease all embryonic protein into solution, the following techniques will be : ■ 

\ : ' employed. . . • 

the proximfl end’of trachea ; ‘{5} the ca-rind; : (c) '.at ihe biftu”^ 3 fidn n ; j ; - *>ie' : n 

fh : Regan Isoenzyme. This alkaline phosphatase will be extracted and assayed 

according! to the procedures used originally to accomplish this purpose (Fishman, 

W.Hi,■ Inglis,-N.R.,-Stolbach,'L.b:' and Krant,'M:J. j Cancer Res .y 28: 150-154^ 1968)/^^ 
The confirmation 1 of Regan isoenzyme as a placental alkaline phosphatase will be 
made by Ouchterlony double-diffusion techniques (Fishman, W.H., Inglis, N.R. and 
Green, S., Cancer Res., 31_: 1054-1057, 1971) and by microzone membrane electro- 
phoretic technique (Inglis, N.R., Guzek, D.T., Kirley, S.,.Green,.S..and Fishman,,,' S 
W*H., Cl ini Chinn Acta , 33 : 287-292, 1971 ). The detection of the Nagao type of 
isoenzyme will be made on the basis of L-leucine inhibition (Inglis, N.R., 

Kirley, S., Stol'bach, L.L. and Fishman, W.H., Cancer Res. , 33: 1657, 1973). The 
results will be expressed as indicated in Placental isoenzyme units using an 
appropriate term such as, per gram of tissue or per million cells or per mg DNA. 


C 


HCG - Human Chorionic Gonafotropln. We intend to use the radioimmunoassay which 
specifically measures human chorionic gonadotropin in the presence of human 
luteinizing hormone (Vaitukaitis, J.L., Braunstein, G.D. and Ross, G.T., Am. J. 
Obstet. Gynecol. , 113 : 751-758, 1972). In this assay, tracer quantities of the 
beta subunit of human chorionic gonadotropin (HICG-8) is iodinated with 125 I by 
the chloramine-T method to a specific activity of 50 to lOOpCi/ug. The reference 
preparation is a highly purified HCG preparation. Two hundred microliters of 
serum or plasma from patients is assayed and the same amount of outdated male 
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'£. 9. Details Qf experimental design and procedures (contd.) 

;,* i- blood bank plasma is added to all background and standard tubes to obviate a 
f non-specific plasma protein effect.'. The tubes are incubated for 2 hours at *■ 

rabbit serum is added and the incubation is continued for an additional 6 to 12 

hdurs -at-4 0 C.—^Separation of bound and free hormones by centrifugation is - - .. 
followed by measurement of the bound radioactive trace in a gamma counter. The 
within assay coefficient of variation is 15% and the between assay coefficient } 

of Variation is 27% for four replicate samples that range from 7.3 to 19.7 mg/ml..j 

CEA -.Carcinoembryonic Antigen of Gold. -- The original radioimmunoaasay method; 

,? of Thomson, D.M.P., Krupey, J., Freedman, S.O. and Gold, P. , Proc. Natl. Acad , the 
Sci. , 64: 1,61-167, 1969, requires 5 ml of serum which is extracted with perch-,., e d'' 
loric acid. Following centrifugation, dialysis, lyophil ization, resuspension 
'■'t. in antibody-containing solution, the mixture is incubated with labeled antigen and 
the bound labeled antigen separated by centrifugation of its ammonium sulfate 
spl ; utj;On.^ n ^e. >> a,re^ ( attr.ac,ted tp the, recently,-.published radioimmunoelectrophoretic 
v’’ binding assay of Coller, J.A., Crichlow, R.W., and Yin, Lo Ke, Cancer Res ., • s-v, ’’i 
tir 33: 1684-1688, 1973, which involves simultaneous electrophoretic binding and , 
separation with the use of lOpl of whole sera'and requires only two hours. 

„ ? r. g-Fetoprotein . Radial immunodiffusion techniques such as those of Abelev ■ ■ ■*■ 

( Cancer Res ., 28: 1344-1350, 1968) and of Alpert, M.E., Uriel, J. and DeNechaud, 

B. ( New E~hg~. J. Med , 278 : 984-986, 1968) are standard methods for measuring • 

g-fetoprotein in serum. • .r-v --v 

More sensitive and rapid techniques are now available. The one which appeals to 

( us in the electroimmunodiffusion method of Sizaret, P.P., Mclntire, K.R., and 

Prinder, G.L. ( Cancer Res. , 31 : 1899-1902, 1971) in which a linear relationship 
is established between antigen concentration arid length of precipitin (Ag-Ab) 

'v: peak. Especially when the antiserum is radioiodine-labeled, the sensitivity of 

the test is greatly increased. , *_ 


mm 




Clinical 


Each patient will receive a physical examination on admission and a blood specimen 
would be collected for the assay of carcinoembryonic proteins.. Questionnaires 

a/» -k4-4»-\ \ |.|4 1 1 f«! 1 1 A J St ■ • 4- L 1 , J- U S> J am4> MAMtusI 4 + U It-i r +-nw»l/ St -C ' '' 


each patient. Since one cannot know in advance which patients will come to 
autopsy, it will be necessary to evaluate every admission. 


Information from smoking and -drinking histories plus the histologic diagnosis of 
the tumor plus the laboratory data on carcinoembryonic proteins should provide 
sufficient data on which to base a decision whether or not to expand the study to 
other populations of patients. These non-cancer subjects are readily available at 
the Shattuck and New England Medical Center Hospitals, institutions which are an 
integral part of the operation of Tufts Cancer Research Center. 

Finally, the team would meet at regular intervals to evaluate their individual 
roles, to 1 work out problems in coordination of effort and to decide on the best 
way to collect and analyze the information from both qualitative and statistical 
points of view. .• 

1003543947 


s :/7www .indust ryd ocu m e nts. u csi. ed u7d ocsTn rc ni0000 










hip"'. 


;y V io. 






* ••- >;: ae>*vre cii^/af^eo'iirt:• »'iontd 

Space and facilities available (when elsewhere than item 2 indicates, state location): 

Ou^^acillties- at.Tuft^ UqiWersIty^choq'l of Medicine occupy the. entire 4th floor 
of !the SoutH ( Cove'building and include a research'area"of over 4,000 square : feet. 
Tufts Universi ty provided the;financiat resources-for the complete renovation -and 
construction of the Cancer Research laboratory P^In addition, the Massachusetts 
.Division"of the American Cancer Society made a'grant to equip the laboratory with 
several of r the most modern"pieces 'of essential equipment. A brief description 'of 
the new facilities and equipment follows. ; p: 5i|i - ^ = uk fr'-c >cuv . 

"* V ' • *- i •; v --I v -. ^ v ; . ^ *. \~ -3£!v;T'*’r 
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We have a modern, cold, room^laboratory equipped with air, vacuum, electricity and . PPP 
wafer.—In'additibnpthere 'is sufficient space to hoOse two Targe fraction collectors 
equipped with two UV monitors with two recorders. A separate service, room is avail¬ 
able which houses' a Heinicke dishwasher completely overhauled and updated, well 
insulated steam drying ovens, a small autoclave as well as a large sink for manual 
glassware washing. There is also sufficient shelf space to store all essential -’p 
items needed for the routine housekeeping of the laboratory. A solvent storage ■' 
closet “has - also bfe‘6n a provided. uv 0ne-major facility 1 Is-the rt electron microscopy room; 
separate from the EM power supply room, and an adjacent dark room equipped with a 
7 1 ; photography sink and a Simmons Omega enlarger capable of producing 8" by 10" 
enlargements. The EM room houses a new JE0LC0 100B transmission electron micro¬ 
scope. The entire suite is isolated from the main laboratory and is designed to 
maintain proper constant temperature and humidity at all! times. In addition, v. 
there is an electron microscopy preparation room with an LKB ultramicrotdme. Our 
facilities also include a tissue culture room complete with an Edgeguard laminar 
flow hood and a large National tissue culture incubator. This room has constant 
temperature humidity, absolute air filtration and a germicidal light. The instru- 
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Additional! facilities required: 

None. ' • — 
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12. Biographical sketches of investigator(s) and other professional personnel (append): 


13. Publications: (five most recent and pertinent of investigator(s); append list, and provide reprints if available). 
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Space and facilities available (contd.) ‘ . . . " • '. y/; 

one nt room also maintains constant humidity and houses the Beckman DKI, DU, the 
XoTemarrfWy'ffettVer'balances-, tafott• fiti-cro' r< &l!ectric balance,''plus other item'si" This v; 
instrument room houses previously purchased equipment at the present time. ‘The 
'special photography room is equipped with a Polaroid MP-3 camera plus an air incu¬ 
bator and a Chromatovue Fluorescent viewing cabinet, all of which are employed to 
'develop,'observe and photograph the different alkaline phosphatase isoenzymes either 
by employing cellulose acetate membrane electrophoresis with their detection sub- .yl- 
sequent!y with a fluorogenic substrate or by using starch gel electrophoresis with 
a chromogenic-dye coupler substrate.sr:~ >eu~~ 

The main research laboratory area occupies approximately 3,000 square feet and it 
is fully air conditioned. The laboratory is sub-divided into areas specifiicalliy 
designed to perform automated enzymology and other related methods, manual enzy- 
mology, all types of electrophoresis, protein purification, immunology, histochem¬ 
istry and light microscopy'and radioisotope- studies '. c In addition, we have the use 
of the Medical School's animal farm which is easily accessible to us for housing 
our experimental animals. The general laboratory has a 7' radioisotope hood and 
a 4' fume hood. All laboratory benches have small undercounter refrigerators and 
freezers for short term use. We have also acquired a Spinco L-2 65B ultracentrifuge, 
two.Sorvall RC-2 centrifuges and a Sorvall GLC-1 centrifuge. These items, in ' m- 
addition to the Nuclear Mark I isotope counter and other centrifuges, are housed 
in the general laboratory. A separate open storage area distinct from the general 
laboratory houses the new Kelvinator -76° freezer used for antigen and antiserum 
storage, the Scotsman ice machine, the Virtis lyophilizer and shell freezer, in 
addition to several other large freezers and refrigerators. : , 

Finally, communication between our staff is maintained by means of a conference 
room equipped for oral, written and slide presentations. Adjacent to the confer¬ 
ence room is the Director's office. A secretarial office and an office for Sidney 
Green, Senior Chemist and laboratory manager, completes the administrative suite. 
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First year budget: 


Salaries (give names or state "to be recruited") 

% time 

Amount 

Professional (give % time of investigator^) „ T> v • ’ . 



- even if no salbry requested) 

W. H. Fishman, Ph.D. 

Responsible Investigator 

25 

* 

L. L. Stolbach, M.D. 

Co-Investigator 

10 

. 3,500 

L. Gandbhir, M.D. 

Co-Investigator 

15 

5,000 

C. H. Chang, Ph.D. 

Co-Investigator 

10 0 

15,000 

S. Raam, Ph.D. 

Research Fellow 

30 

3,000 

H. Miyayama, M.D. 

Research Fellow 

25 

* ■ 

G. Doellgast, Ph.D. 

Research Fellow 

25 

* 

Technical . . 




M. L. Orcutt, M.S. 

TCRC Lab Res. Asst. 

100 

• - 9,000 

to be recruited 

Pondville Res. Asst. 

100 

8,000 

Fringe benefits on all 

salaries 


5,655 

♦Institutional Funds 

Sub-Total for A 

49,155 


B. Consumable supplies (by mafor categories) 

-V'.'.* -u ■'-• v ' - ■•"••••.-• - - 

Plastic ware, reagents for radioimmunoassay, 
reagents for tissue purification, glassware, 
histochemical and histological supplies 


Sub-Total for B 


C. Other expenses (itemize) 

^ J Sv Travel between Pondville and the Cancer 
Research Center in connection with pickup 
of biological materials 


Sub-Total for C 


Running Total of A + B -fr C 


D. Permanent equipment (itemize) 

None. 


E. Indirect costs (15% of A-f B + C) 


15. Estimated future requirements: RCS . Asst, dt Pondville ° 

starting 02 year at 9,040; 7% annual salary increases 

Salaries Consumable Suppl. Other Expenses Perman 


Sub-Total I for D 
E 

Total request 


0 

8,198 

62,853 

Indirect Costs 


Year 2 

611,636 

6,000 

600' 

0 

10,235 

78,471 

Year 3 

65,951 

o 

o 

o 

uo 



10,883 

83.434 
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; £ 16. Other sources of financial support: 


Wl 


Lilt financial support from all sources, including own institution, for this and rekited research projects. 

fnclusive 
Dates 

7/1/73 - 6/30/74 
1/1/73 - 12/31/73 

12/1/72 - 11/30/73 


(’ 

i 7 i *’ L / • / 

CURRENTLY ACTIVE 


A- , 

V/ 

- * . ■*"' . ■ , t » ■ 

T ' •- - ' J.} • 

Source 



Title of Project 

(give grant numbers): 

Amount 

V -' - ' 1. 

Career Award 

National Cancer Institute 

29,540 

• -t 


4K06CA18453-1H 


' 2 . 

Fundamental Enzy- 

NCI - 7R0TCA13332-02 

84,020 

?] 

*'mologic Studies 
Applied to Oncol - 



ogy . - :, Y# 1 




' •/fe '-’i,'-•- • 



r>a^^v;3. 

Tufts Cancer 

NCI - CA 12924-02 

8,727 


Research Center 
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PENDING OR PLANNED 


■ ;v;: ‘ ■ ■ ' '‘ 

v" ^ ^ •' ,• 

Source 


... A- ' -■ '>•/-: ■ 

Title ofi Project 

(give grant numbers) 

Amount 

- 1. 

Fundamental Enzy- 

NCI - 7R01CA73332-03 

79,506 


. mologic Studies 



r 

Applied to Oncol- 



; :£:/ .v = 

f ogy 



1. ;V/ 'U‘A 

Renewals of other 
, above grants are 



' planned 
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Inclusive 

Dates 


1/1/74 - 12/31/74 


It is understood that the investigator and institutional 
officers in applying for a grant have read and accept 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 


Principal investigator 

Typed!Nome William HL Fishman^ Ph.D; _ 

Signature p 0|e 7/30/73 

Telephone 617 423-4600 523 


Checks payable to 

Tv*t$ University School of Medicine 




Mailing address for checks 

136 Harrison Avenue 


Responsible officer of institution 

Typed Nnme J ° Se P h J ~ P» • P- 

Title ^ Res earch Coordinator 


Boston* Massachusetts 02111 
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Principal Investigator - Background 
a. Personal > ••."4 : -; •. * 
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■The principal investigator has completed 25 years as a Professor of Tufts 
University School of Medicine, during which time he has been identified 
with cancer research and cancer teaching. In 1960, his professional com- 
'petence was recognized amongst other awards by a lifetime NCI Career 
Professorship Award. He has maintained a balance between fundamental 
research and clinical application and has been successful in developing and - 
holding together a team of Research Assistants and Faculty collaborators. ',.<a£ 
It was this Cancer Research Laboratory which discovered the Regan isoenzyme : '.-vMS 
(a placental alkaline phosphatase) in a patient with cancer of the lung and ■ 
had earlier devised techniques for fractionating serum alkaline and acid 
phosphatases according to their principal organ source. A continuing interest 
in acid hydrolases (6-glucuronidase, and acid phosphatase) in human tumors and in 
hormone induction of enzyme activity is evident. As editor, he has just • 
published through Academic Press, Volume 3 of "Metabolic Conjugation and' Y'. 

' Metabolic Hydrolysis." ■ vv/:";:■ ; 

With regard to his major research commitment, he has been invited to help Y’-Y'. 
organize the "International Research Group for Carcinoembryonic Proteins" . •V. £ Yy 
at a Symposium to be held in Sapporo, Japan, October 22-25, 1973. ^ 'y-". ; y 

b. Tufts Cancer Research Center - TCRC ■ 

This was established January 1, 1972 by virtue of an award by the National v.- 
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Cancer Institute to establish 
at Tufts University School of 
Center is to expand knowledge 
to identify and utilize those 
what makes the TCRC unique. 


a multidisciplinary Cancer Research Center 
Medicine. The scientific mission of this 
in the area of Cancer Cell Phenotypes, and 
of real clinical utility. This mission is 
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As a new entity at Tufts University School of Medicine, the Cancer Research 
-Center does have a position of leadership within the Tufts - New England Medical 
Center Complex because of its entirely interdepartmental program. It has the 
support of the departmental Chairmen who have helped to integrate it into the 
organization of the Medical School, the New England Medical Center Hospital • • 

and the other Tufts hospitals. Especially relevant is the wide participation 
bf the Faculty in cancer teaching. Next, leadership within the Cancer Research 
Center is centered on the Director , who is given the responsibility for the >• 

management of the Center and the authority necessary for the effective perfor- : : 
mance of his duties. He, in turn, operates as a member of the Executive 
Committeewhich establishes the overall institutional policies of the Center. 

In the area of clinical research and cancer training, three Tufts hospitals are 
already working closely together as members of the Eastern Cooperative Oncology 
Group . They are the New England Medical Center Hospital, Pondville Hospital and 
Lemuel Shattuck Hospital. . .... :• 
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In addition, a CRC bed unit at the New England Medical Center Hospital is to be 
the focal point for the application of research findings in cancer biology to .... 
clinical cancer therapy. ' 


xt 
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Aside from the role of the Center at Tufts itself, its scope extends to many parts X 
of Boston and to three New England states. Thus, the Boston area is covered by 
NEMCH and six other Tufts hospitals; Massachusetts, New Hampshire and Rhode 
.Island are included in the tri-state Regional Medical Program, with which Tufts 
..is associated. 


For further details, please consult reprint entitled "Tufts Cancer Research 
Center Opened and Dedicated May 24, 1972". 




Cancer Cell Phenotype Program 
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By cancer cell phenotypes, we refer particularly to those which are of greatest 
interest and relevance to cancer as will be described in the following. 

Clinical symptoms or laboratory findings in a cancer patient can often be explained 
as resulting from the expression of traits or phenotypes of the cancer cell. These 
phenotypes can be classified into two groups: those which are the gene product 
similar to that of cells from which the tumor originated (expected) and those which 
are the gene product different from that of cells from which, the.tumor originated . ... 
(unexpected or "ectopic") . : : l ’ ,;-'V ".•"•'.i 

Examples of the "expected" category are the production of y-globulin in multiple 
myeloma, of insulin in islet cell cancer of the pancreas, of adrenocorticoid 
hormones in adrenal carcinoma, of gonadotrophin in choriocarcinoma, etc. In the 
"ectopic" category, one usually points to the production of ACTH, calcitonin, para- ; 

■ thormone, gonadotrophin, lactogenic hormones, or anti-diuretic hormone in cases 
of cancer of the lung, of oc-l-fetoglobulin in hepatomas and teratomas, of carctno-^'V. 
embryonic antigen in cancer of the gastrointestinal tract, of Regan' isoenzyme in V*?v 
many types of cancer and of muscle aldolase in hepatoma. A special category of 
phenotypes is the viral tumor antigens. . , : .. • v,. 

These findings have proven to be extremely significant in solving problems of the . 
differential diagnosis of cancer and in objectively evaluating the effects of Y 
therapy. For example, gonadotrophin production in a non-pregnant female with 
evidence of tumor points to the possibility of choriocarcinoma, for which specific \ 
curative therapy is available. The presence of elevated values for "prostatic" ~:£ 
acid phosphatase in a male with urinary symptoms points to a strong: possibility of . 
disseminated cancer of the prostate for which specific palliative therapy is indi- ... 
catedi. A good therapeutic result is predicted by a rapid fall of the "prostatic" 
acid' phosphatase and recurrence usually by a return of elevated values. 

In the case of all of the "expected" phenotype category, the recognition of the 
tumor product directs the physician's attention to the probable organ site of the 
tumor. 

The measurement of various antigenic materials produced by tumors offers consi- 
derable potential for diagnosis as well as serving as an indicator of progression 
or regression of tumor. 
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The present techniques differ in many ways depending on which polypeptide 
hormone or carcinoembryonic antigen is being measured. So far, no attempt 
has been published of the simultaneous determination of several of these 
phenotypes but rather, the studies deal with single phenotypic proteins. All 
of these techniques are handicapped by the requirement of large quantities of 
serum and by long, tedious procedures. The desirability of establishing a 
cancer cell phenotype profile for individual cancer patients is clear with the 
use of improved analytical techniques. 

At the present time these phenotypes can be classified as follows into several 
/•’categories. : V -': \ ; . • 


A. Carcinoembryonic Proteins 


carcinofetal proteins 
. CEA 

fetoproteins 

heterophile fetal antigen 
leukemia-associated antigen 
fetal sulfoglycoprotein antigen 
fetal isoenzymes 


carcinoplacental proteins 
placental alkaline phosphatases 
Regan isoenzyne 
Nagao isoenzyme 
placental hormones 

chorionic gonadotrophin 
placental lactogen 
plasminogen activators 
tumor angiogenesis factor 


B. Non-carcinoembryonic Proteins 


viral cell surface antigens non-placental host proteins 

antigens TSTA polypeptide in general 

hormones 

V ■■ -X": •' ^ ADH . ^ 

TSH 

calcitonin 


Non-carcinoembryonic proteins are being studied in other goals of the phenotype 
program, e.g., cell surface antigens in Tumor Immunology , TSTA and viral 
antigens in Viral 1 Oncology , and calcitonin of medullary thyroid carcinoma in> 
Diagnosis and Therapy . 


Ovarian Cancer 


Ovarian carcinoma appears to be suitable as a prototype for a systematic phenotype 
study. In a high percentage of cases after surgery, recurrence is manifested 
by multiple peritoneal implants which produce ascites. The clinical necessity 
of relieving; this ascites results in the collection of ascitic fluid often 
in volumes of several liters. This fluid usually contains cancer cells, meso- 
thelial cells, lymphocytes, etc. By cloning such mixtures of cells in tissue 
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culture, it should be possible to grow out cancer cells which would be recog¬ 
nizable by a distinctive phenotype. In this regard, ovarian cancer exhibits 
a high incidence of Regan isoenzyme which provides a highly useful "marker". 

This ascites fluid is a resource for cancer-related phenotypes which have not 
yet been characterized and also provides an indication of the effects of therapy 
on cancer cells by the measurement of known phenotypes. Thus, in Dr. Fishman's 
laboratory, the ovarian cancer ascites fluid has been a rich source of the Nagao 
isoenzyme (a variant of Regan isoenzyme which is L-leucine-sensitive), of trans-. 
ferrins (which Dr. Drysdale is studying) and of histaminase (which is being in- 
vestigated by Dr. C. W. Lin). Also, Dr. L. L. Stolbach has observed alterations 
in phenotype during the course of therapy of his patients. The cancer cells 
have revealed interesting features of mitochondrial membrane alkaline phosphatase 
when examined by electron microscopy (Dr. M. Sasaki). The organization of this 
study is the responsibility of W. H. Fishman and L. L. Stolbach. 

Other general goals of the Cancer Cell Phenotype Program are defined as "Tumor 
immunology and cancer-specific antigens" (R. S'. Schwartz, L. Nathanson, M. Flax, 

$. Leskowitz are several of the thirteen investigators involved); "To develop 
new knowledge on the mechanism of gene expression" (G. Brawerman, C. Sonnenschein 
and others); and "Viral oncology" (S. Tevethia, R.S. Schwartz, G. Wright). 

Scientific Staff 

The senior staff of Center investigators includes an immunoviral oncologist 
and a cancer cell biologist. 

Coming from Baylor University, Dr. S.S. Tevethia, our immunologist, has 
joined the staff as of July 1, 1973 as an Associate Professor of Pathology. 

He is a recognized source of strength in the study of cell surface antigen 
phenotypes in cells transformed by viruses. Thus, cells transformed by _ 
oncogenic viruses acquire tumor-specific transplantation antigen (TSTA) 
which mediate the development of the cellular immune response of the host 
leading to the rejection of tumor cells carrying the same antigen. Although 
immune response to TSTA has been studied in detail, few attempts have been 
made to understand the basic nature of this antigen or its genetic origin. 
Tevethia's overall objective is to study the appearance of TSTA during the 
viral reproductive cycle and the viral abortive cycle and to determine its 
genetic origin with the use of temperature-sensitive mutants. 

Dr. Carlos Sonnenschein, our cancer cell biologist, is a Career Development 
Awardee of the National Cancer Institute, who has strong interests in cell 
genetics, including somatic cell hybridization, and in the elaboration by the 
cell of "estrogen receptor" proteins. These "estrogen receptor" proteins 
represent phenotypes of a transformed rat uterine endometrial cell line that 
Sonnenschein has developed. 

Both Drs. Tevethia and Sonnenschein's laboratories will be located, as of 
January 1, 1974, in the TCRC laboratories in the South Cove Building, which 
will occupy four floors when completed. Both will be alert for opportunities 
for investigation which the current research proposal might open to them in 
the future. 


45bbrcefHlt^k://vvww:industrydocuments.ucsf.edu^ 
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; .Other Tufts scientists who are working in close cooperation with the Director 
in developing the Cancer Cell Phenotype program are listed below: ... - 

m ZC t' i p .&'■ d .-fliT STTHG-ti V£ nirnr'TV^;, .. j £ . + >v s .c. fc • {v. 

° Robertas. Schwartz, Professor of Medicine: . Immunologic activation,.of . 

, - leukemic virus - -v-• p--Ppp. 

Vi ; S: Larry L. Mathanson, Associate Professor of Medicine: Melanoma, 

clinical bed unit ==.---i v. a;-; ., v ,. : : 

'? --Seymour Reichlin, Professor of Medicine: Medullary thyroid carcinoma 
! 7 Leo L. Stolbach, Associate Professor of Medicine: Chemotherapy 
S. Leskowitz, Professor of Pathology: Immunochemistry ^ 
ferv iG. Brawerman, Professor of Biochemistry:. Molecular biology. 

H. Drysdale, Associate Professor of Biochemistry: Fetoproteins 


" Staff Recruited for TRC Project ' v :: : :-C ; p 

''•'With regard to the specific objectives of grant application, two individuals 
_have been recruited who are not only well qualified, but were attracted by the ^ 
'■‘cancer cell phenotype program over others which had been offered to them. .» t -•^v:- 
..Regarding Or. C-H. Chang (see attached curriculum vitae), Dr. Florence Moog, 
■Professor of Biology in Washington University, who supervised his Ph.D 1 ., writes 
"He proved to have all the prerequisites of a productive research scientist: 
imagination, technical versatility, resourcefulness, persistence and boundless 
energy"... "One thing I can assure you of, however, is that he is exception- 
ally talented in mastering new techniques, quickly and with great thoroughness". 
Dr. Sidney Udenfriend, Director of the Roche Institute of Molecular Biology, 
states "Dr. Chang is a very capable experimental scientist and is highly moti¬ 
vated. This has been a very profitable year for him because he has mastered 
many new techniques, including radioimmunoassay, tissue culture, isoelectric 
focussing, affinity chromatography and immunology". . • 

Dr. Chang is joining us as Assistant Professor of Pathology and is expected to 
assume an increasing important role in the direction and execution of this 
-research program under-your consideration. • ••• , 'r:;->V-M;v , ~? ,-, v . ■> • 

" Dr. Shanthi Raam has just received her Ph.D. in immunology from Dr. F.P. Inman- ' 
at the University of Georgia. He writes "She is familiar with short-term 
^cultures of murine tumor cells, radiolabeling ( 3 H) tumor cells proteins, prepa¬ 
ration of intracellular fluids, density gradient centrifugation, analytical 
1 polyacrylamide gel electrophoresis, preparative block acrylamide gel electro- . 
phoresis,, liquid scintillation counting and preparation of specific antisera. >^ 
Dr. Raam is joining us as a post-doctoral research fellow oni August 15th and • 
will be working with Dr. Chang and Dr. Fishman to validate the radioimmunoassay 
techniques for the various carcinoembryonic proteins mentioned in the '• 

application. 

yo: . . c incii-oimr srrnT.'.:.. I :r ;:v ::-.r.dt.-v- i,r : v- t,v.' -L j;;-' ■ :::l' . - • 

Two pathologists will be engaged in this research project. 

Dr. Laii ta Gandbhir is Chief of the Pathology Service at the Pondville Hospital, 
a Board Member in Anatomic and Clinical Pathology who received much of her 
training at University Hospital, Boston University School of Medicine. She 
also engaged in research projects of the Mason Research Institute in toxico¬ 
logic pathology. She was appointed to Pondville at the same time as Dr. 

L. L. Stolbach was made Chief of Medicine. She has been collaborating actively 
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with him in protocol studies of the Eastern Cooperative Oncology Group and 1 
is enthusiastic about the possibility of .engaging more deeply in.fundamental 
cancer research'based on pathologic material. She has cooperated well with 
Drs. Stolbach and Fishman in securing tissue specimens from patients with 
ovarian cancer and other malignancies".- t: *’ 0 — 

Dr. H. Miyayama is a professionally qualified pathologist who has been trained, 
in the techniques of enzyme histochemistry and of electron microscopy in 
Professor T. Takeuchi's laboratory in Japan. Professor Takeuchi has had ; a 
professional 'relationship wi th Dr. Fishman and senct him his best young W 
pathologists'.' Dr.Miyayama is located in the TCRC laboratories and would 
participate with Dr.Gandbhir in working out the best sampling, histologic 
__and cytologic approaches to the evaluation of carcinoembryonic proteins in 
.cells. / y ., v V. y„. .- y y 

‘•Other-Faculty who will participate--in the project are referred to under 
fDepartmental Resources. 8 ( • y- 
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Institutional Commitment *•'• 

a. Physical Plant- Commitments 

. cancer researcn bases or, p. 
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The University has purchased the South Cove Building which is to house the Tufts y 
Cancer Research Center on half of its eight floors. The first completed floor 
housing Cancer Enzyme!ogy and the Office of Director represents an additional , 
Tufts investment of $120,000. The second, third and fourth floors will require v=| 
the investment'of at least $500,000 of "hard" University funds of which' a third ^ 
has-been pledged. , Other commitments for support have come from the National' Can-*' 
cer’Tnstitute, which has awarded $800,000 for alterations and renovations in 1972 
and has approved $150,000 in addition for 1973. . / : yyiy/. 

Faculty Tenure - -- v; ■ *•; - 

At the time of the original TCRC application, Tufts had committed itself to under¬ 
write ng four tenured professors hi pstwo of which are'now in' e'xi stence :! (Drs. Fi sh- 
man and Tevethia). ‘ The remaining Professorships will be phased in as expansion of 
laboratory facilities takes place. 


: ' c. Operating Expense V . ' 

w : ; Here the Institutional annual contribution to salaries amounts to $53,000 and to 
: ; v f : the operation of the present laboratories, $18,000. With the completion of addi- 

tional two floors in 1973, the operating expense would triple ($54,000). 

3. Deoartmental Resources - 

r - \; 

^ a. Pathology 

■' As a Professor of Pathology, Dr. Fishman can obtain, as necessary, the help of 
£ his colleagues such as Dr. M. Flax, Chairman of the Pathology Department, and 

Dr. H. Wolf, Chief of Pathology at the New England Center Hospitals. Both of 
these men were trained at the Massachusetts General Hospital. These resources 
* v are also available to Dr. Gandbhir, the Pondville pathologist who received her 

T training- at Boston University Hospital, with Drs. Ira Gore and Max Goodman.’ In i 
-^ addition, working in Dr. Fishman's laboratory as head of the enzyme histocherm- "*$■ 
istry section is Dr. H. Miyayama, who is a pathologist with excellent training 
from p r> Jakeuchi's laboratory. He would be working in close cooperation with 
Dr. Gandbhir in the handling and study of the specimens of bronchial epithelium 
and bronchogenic carcinoma. 

. The enzyme histochemical expertise in Dr. Fishman's laboratory is diirectedi 
towards the fashioning of specific immunochemical techniques using the horse¬ 
radish peroxidase label along the lines developed by P. Nakane and H. Sternberger 
for the recognition! of polypeptide hormone producing cells of the pituitary gland. 
Once this capability is achieved, we would be in a position to attempt to demon¬ 
strate the various placental and fetal proteins in the cells of the neoplastic 
and pre-cancerous bronchial epithelium. 

b. Medicine 

f The Medical Oncology component of the Department of Medicine at Tufts is an 

integral part of the Tufts Cancer Research Center and Dr. Nathanson is to be in 
charge of an eight bed' clinical unit at the New England Center Hospital in addi- 
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tion to operating an active oncology service. Dr. Leo L. Stolbach is Chief of 
the Medical Service at Pondville Hospital which is an all-cancer state hospital. 
Dr. J. L. Cohen is Chief of the Oncology Service at the Lemuel Shattuck Hospital. 
These three clinical investigators are active in the Eastern Cooperative Oncology 
Group studies evaluating chemotherapeutic regimes for breast cancer, lung cancer, 
melanoma, ovarian cancer, etc. Dr. Stolbach has been associated with: Dr. Fish-' 
man since 1956, when he worked in the laboratory as a medical student. At dif¬ 
ferent stages in'the development of his career, amongst other pursuits, he' 
collaborated with Dr. Fishman in the study of the isoenzymes of alkaline phps- ■. 
phatase and participated in the discovery of the Regan isoenzyme and in its , 
clinical evaluation. 'Dr. Stolbach received his training in endocrinology from.~ 
Dr. Roy Hertz at the National Cancer Institute. He has very good rapport with’ 
Dr. Gandbhir and with the administration of the Pondville Hospital. ; v 


’■.7* 




Pondville Hospital '■■"•.0 

The,-Pondville Hospi.taluis a_]](i): bed.State hospital in-Norfolk (Walpole), Massar->u-^. 
chusetts, which is devoted entirely to the care of patients with cancer and 
related diseases. The average occupancy during the past few years has been '0 

approximately 76 patients. A modern new hospital complex was completed in 1972. 

The plans include the most up to date radiotherapy equipment including a betatron \ 
and a modern automated clinical laboratory. The present buildings will be turned '■% 
over to other uses, including conversion to research laboratories and an extended J:> 
care facility of 50 - 60 beds. ... V —\ v ; ;; 

The hospital has an active surgical service with three residents, an oncology ‘ • 
trainee and two full-time staff surgeons. In addition, there are a number of 
visiting surgeons in various surgical sub-specialties. 

An active radiotherapy and radiology service is under the supervision of Dr. 

Ronald Messer and is affiliated with Boston University. ' Residents and junior . . 

staff personnel rotate to Pondville from the University Hospital arid Boston'City - 
Hospital, for radiotherapy-and radiology training. ^ ;•-'of ■' -0 

The Pathology Department is under the supervision of Dr. Lalita Gandbhir. The 
surgipal and post-mortem material avaiTab!e affords an excel Tent: opportunity for v ^§* 
good clinico-pathologicai correlation through her staff and consul tants. '^|j^,.has. 

■a'modern autopsy room, surgiical pathology laboratory and histology laboratory. 0-- 


f v'kOrt . I 


The Department of Medicine in the past was handled on a part-time basis by con¬ 
sul tiing internists. However, with the appointment of Dr. Leo Stolbach as Chief 
of Medicine on July 1, 1970, a full-time program for the medical service has been 
established with the following staff: a junior staff physician, a Tufts Oncology 
Fellow and two 1 residents. .. ' J 


The patient population in 1972 represented 694 new patients. Since the hospital 
opened in 1927, a total of more than 55,000 patients have been cared for at 
Pondville. This affords an excellent opportunity for reviews of various malig¬ 
nant diseases. Hospital summaries are excellent and followup of patients is 
meticulous. 


The medical service participates actively in protocol! studies of the Eastern 
Cooperative Oncology Group (Principal investigator - Dr. Stolbach) and the Coop¬ 
erative Breast Cancer Group (Principal investigator - Dr. Rita Kelley). This 
participation affords considerable experience to the house staff in 1 gaining an 
understanding of carefully designed clinical research studies. ! 
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Daily ward rounds and weekly grand rounds are made on all patients on the medi- 
cal service.: A combined Oncology Conference with the Lemuel Shattuck Hospital ; V 
has c been held on alternate Thursdays at the Pondvilie Hospital and on alternate 
Saturdays'at'" the Lemu^; Shattuck Hospital 7 ‘The ohcolbgy 1 staff as' well: as !, fhvited 
.Speakers conduct these conferences. Also, a weekly Tumor Board Conference is 1 
held at the Pondvilie Hospital to discuss all new patients admitted to the hos¬ 
pital. .Members of the’ pathology, surgery, radiotherapy and medical departments 
attend this conference, which has been a valuable adjunct to the education of 
.the residents and staff and has resulted in a better coordination of therapeutic 
efforts. p It has^een cjp excellent forum for exchange of ideas between the .ser¬ 
vices at the hospital; Finally, ^ slide conference is held by the Pathology 7 
Department to review interesting patient material on a bi-weekly basis. ' ' 


Dr. Charles Apffel is devoting full-time to basic research in the area of cancer 
immunology. His research interests have focused on the regulation of antigenic 
expression and the role of serum glycoproteins in tumor growth and regression. 

He has hecehtiy'beeh’'involved in'isolation of a L fihotein ; bn 'the' surface of the' 1 " 
tumor cell which apparently blocks the immunologic expression of the cell. 

Dr. Stolbach's basic research interests have been mainly in the area of serum 
isoenzyme analysis in patients with malignancy. ‘ This work has been carried out 
in conjunction with the Tufts Cancer Research Laboratory under the directorship 
Of Dr. William H. Fishman. In addition, his laboratory is presently involved in 
preliminary studies for the measurement of various tumor antigens. Plans are also 
underway to establish a tissue culture laboratory to grow tumor cells in order to 
facilitate the study of immunologic factors in host response of cancer patients. 


Relationship of proposed research to total research effort of TCRC 


The cancer cell: phenotype program is at present utilizing ascitic fluids and' 
Junior tissues of patients with ovarian .cancer as source materials in the. search 
for carcinoembryonic proteins which could be evaluated in cancer patients in • 
general. We have reached the point where four of these (Regan isoenzyme, HCG, 
CEA and a-fetoprotein) merit systematic study. 


Amongst types' of human cancer, bronchogenic cancer' would now become the focus 10 * 
of laboratory and clinical interest of the staff of the Center with respect to ' 
the relevance of carcinoembryonic proteins from all points of view. 


If one thinks in terms of the overall effort, I believe that in the first year, 
this project could constitute 25% and the percentage of total effort would rise 
in successive years in proportion to the progress and decisive results obtained:. 
Specifically, this project would establish our immunologic and radioimmunoassay 
capability in the Cancer Research Center laboratory by supporting Drs. Raam and 1 ' 
Chang. (It would also give these young people a research opprtunity which: they 
have merited.) Also, it would establish a productive branch: in the Pondvilie 
Hospital and would bring to the Pathology Department the opportunity to be 
engaged in the research program of the Center. Both of these desiderata, if 
they can be managed 1 , will meet two major handicaps to our progress in research. 


> 
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U.r* .dev Saskatchewan,.1935 v tr.s ? - .-■„«■••.■••.' iv:?':&«. ' 

V : ~*. ’ -* .. - ..." . * - ■ . ••■ ;• - * - .* 

‘ •' * * ’* . * . . * . ... 


>-‘-p.. 


•'. /••' •'..-. 4' "- ~ Ph.D.» Dept, of Biochemistry, University of Toronto, 1939 

•■• Post-Doctorate Study, University of Edinburgh, _194u (with 
.o- u r - 'Dr:':G.F.''Marribn)icCorbelT Un’iversity 'Medical School(' '1941-:^^ 

' . (with Professor V. du Vigneaud) . . «. “ ■ : 


Professional 
Societies: 


fREDAOTSD 


• . 14 j|u 

■ . .■ *: ;%*. *vC'lM:5j 




T f <S-r ■; * 4 

.;*t. 

■' t -- * . ■ 

i 


qe;.:-- r-.t 


‘Amongst*types 
■'o.€.-tdbdx‘ij-flcv.; 


o f h>'r 

~ry^;<i>c.\ .i 5 




Honors: 


C 


• ' . ‘ '.-s . «v' 

* **' ’ v - v '> > ' 

; v o' 

f 

r-f c’"■ 


f r re - '■ «v, &***¥*+ r 

, .* v " t -W ; 

' :•<*••* cn 

- CO * 4;* £4. 

• 

■ 1"" ^ ;; V v' — 

Univ. Of Saskatchev/an Undergraduate Scholarship’^ 


1931 - Governor General's Medal and University 
Entrance Scholarship. Manitoba, Canada 


T 934 : 
1939 1 - 
1940 : 
1947 > 

1952 - 
1950 ■ 
1957 


Society of Canada. Research Fellow 

Royal Society of Canada Research- Fellow • . 

Federation Fellow, 17th International Physiological 
.Congress, Oxford ‘ • 

Member,. American Board' of Clinical Chemists 

Ciba Conference Fellow, London • -4- '■' 




•-asw*‘;i 


Fellow- of American Atsoc. for the' Advancement 
of Science - :. * *. -.L*;;; • .-"■ 


- .-..V- 


■ ■ 
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.CURRICULUM VITAE - W.H. FISHMAN 




TKvcfv-Lii? • 


Positions Held: 


•' J»TM-V »■ v. 




1959 - "National Science Foundation Travel Award 
:to Japan • 


v ■. % 


r-‘ Tr: 


1959 


1959 


r T96Z 


1964 


1966 


1967 


1968 


Lecturer, Fifth Glucuronic Acid Research 
Conference, Tokyo, Japan . 

-/Lecture four (Univs., of' Tokyo, Nagoya,-' ' ~"• :•*. 

:{ Osaka, Kobe, Kyoto, Kumamamoto and Kyushu), ' 
sponsored by the Japan Biochemical Society, '• 
Japan Cancer Society and the Japan Pharma- . « ; v.- 

ceutical Society ... -v 

"•-•■Research Career Award of the- National- Institutes^-’ • 

• "of Health . ‘ 

- Lecturer, Tenth Glucuronic Acid Research Con- 

Terence, Tokyo, Japan *. 

- Regional Editor; for U.S.A. and Canada of ' 

.■“Enzymologia" International Journal of Enzymology, 
The Hague ../ .. 

- Lecturer in Japan at National institute of 

• Hygienic Sciences; Tokyo Biochemical Research 
Institute; Kyushu University, Fac. of Pharma- 
ceutical Sciences; Kumamoto University, Kuma- 

,cioto; Kobe-Osaka Universities, Kobe; Hakone .../ 

. • Conference on Glucuronic Acid, Hakone r 

- Member, Editorial Board of the Journal of 

, {.Histochemistry .and Cytochemistry, New York 


1968 - Listed in "Worlds Whos Who in Science" 


* ;■ _ *• : ,.'< v> 

V > * ‘^ ;-*5 

* ^ * ■ , ■» : * ■/X 

% * ± r '■ V“*.', \ . 


- Editor of "Metabolic Conjugation and Metabolic 
Hydrolysis", Academic Press, A Treatise in 3 
Volumes. 

- Member, Cell and Tissue Biology Research Eval¬ 
uation Committee, Veterans Administration, 

. Washington, D.C. 


1936-1939 - Teaching Fellow, Dept.of Biochemistry, 
Univ. of Toronto, Toronto, Canada 

1939-1941 - Post-doctorate research fellowships - 
Royal Society of Canada 

1941-1943 - Instructor of Biochemistry, Bowman-Gray 
School of Medicine, Winston-Salem, N.C. 
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^CURRICULUM VITAE 

. - ‘ . .* • • 
* . - • '■'-*> • , • 

1 . Vi ♦ \ ; 


C 



W.H. FISHMAN 



19.43-1945 - Assistant Professor of Biochemistry, 

>■ -.Bowman-Gray School of Medicine, Winston- 
;■ v T • >r Salem, N.C. •;.•, 

: T945—1948 7 Research Associate in Biochemistry (Asst. ; 
i. •Vrr.f* .. .» ..Prof.} Dept., of Surgery, Univ. of Chicago, 

’ • l~ ' . .-^.Chicago, II1 inois •„.v,S .. • • ..v 



T948-T957 - Associate birector and Chief'Biochemist, 

. . Cancer Research and Cancer Control Unit, 

Tufts College Medical School, Boston, Mass. 

i - .. 1 HCO pi«-»r~ r A».n ^ r> •£ tif -i- t '1 1 f.nr v i ru 

1956- Consultant in Biochemistry, Holy Ghost 

v' V'". Hospital , Boston, Mass. • 


1950- Special Consultant, Nat. Inst, of Health 




1957- 1959 - Acting Director and Chief Biochemist, Cancer 

•f . Research and Cancer Control Unit, Tufts " • 

■ ■ . • 'Univ. School of Medicine, Boston, Mass. 

T948-1961 - Research Professor of Biochemistry (Cancer), 

Tufts Univ. Sch. of Med., Boston, Mass. 

1956-1962 - Lecturer, Clark Univ., HIH Steroid Training .."-u-Jx 
Program . ■ V*V 

• .... i-v- ■* -vsj. U**\ * o v w » x.j v “r *?~r 

. .... •' tv * ‘ 

• •* * , 

1958- Director of Cancer Research, New England 

_ Medical Center Hospitals, Boston,. Mass. '■ • * 

1961-1970' r Res'earch Professor of Pathology ' (Oncology) 

■U r-:--:.. . Tufts Univ. Sch. of Med., Boston, Mass, 

1970- Professor of Pathology (Oncology) • ; * 

..Tufts Univ. Sch. of Med., Boston, Mass. . 



1965- Senior Consultant in Oncology to the Lemuel 

.. . . Shattuck Hospital, .Boston, Mass.’ 

'1966- Consultant Chemist, Boston VA Hospital, 

Boston, Mass. 

1972- Director, Tufts' Cancer Research Center 



C 
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R: REDACTED MATERIAL 






«*<. »*•- -i a* L *■" * . •*• A 

* 7 v#v V‘ , r s t's* * * '*w\* /•. -- t* * "<*.■ • *. * t .■ • 


w _' CHANG, CHIN-HAI 


I.*:.,’ 1 

* • • 1 

.* > 

} * ■ » 

„ leLCAJC Ttet: last namc n«3T) ** 

Dept. p.f ..Ph.ysio.IoBi.cal .Chemistry 

Boehe TnsH tnfp nf Mnlprnlar Riolngy, Nutley_ 


New Jersey Zip Co* _ Q7 .110__ Phone No 


"REDACTED* 


REDACTED 




Droft Status . 


■ Sex JdalfiL. 


REDACTEf) 


•'■•'•/.•'•■••v': SPECIALTIES BY TRAINING OR EXPERIENCE •- • 

Protein purification & characterization by zone electro-' • 
phoresis..filtration.ion-exchange^chromatography,iso- ; 
focusing.affinity chromatography.etc:enzyme kinetics tana- ; 
<Hs of-pmt-pirT st-rnrl-nreImmunochemistry:culturing of j . 


T‘I 


- 1 * 


malignant celIs:cvtokinetics:cell fractionationimoloritia-r 
embryology.biochemical genetics:Tumor biologv:Neurochemis try 


ACADEMIC TRAINING 


• » % 9 ^ • 
f I ~ 


.... 

‘ *•*.-*. 




t 

-i 


College or University 

1 Location 

From Yr. 

ToYr. 

i Wajor 

Minor(s) 

Degree 

National Taiwan Univ, 

Taipei * Taiwan 

1961 


1 Zoology 

Chemistry 



St- Louis, Missour 

i 1967_ 

m 


tlagX_ 

isbsskimI 





— 










m . . 








PROFESSIONAL EXPERIENCE (list in reverse chronological order — present position first. If more than five, list last five only) 


Employer 

From Yr. 

1 ToYr. 

Position and nature of duties 

Dr. Florence Mooe. Biology 

1967 

-197L 

■ Rpqpflrrh A t 

■ -Dept., Washington Univ., 




'■* ** St. Louis- Mo. 




Dr. Sidney Udenfriend, Roche 

1971 


Postdoctoral Fellow 

jTpstitute of Molecular 




Biology, Nutley, N-J. 



L* '■ ’' 




— 

■ *-■ * • 



■■■ ■■ _ 




• . * 




— > • .. 

---<- 

-! 




= 1 

inAQCiinaee = 

xwwviUWMT]K# 

PUBLICATIONS (list five most recent) “ 



(11 Chang. C»H» The nature of the heterogeneity of chicken duodenal alkaline p ho s piral as e 

during post-hatching development,* American Zoologist 10: 533 (1970) _ _ _ 

(2) Chang f C.H. & Moog. F. Alkaline phosp h atase of the chic k en duodenum, I» Isolation . 


and partial characterization of the multiple 
and post-hatching s±ages. ...Biochinu .Biophys* Act a_ 


2S8-. 15A=1£l5l 0212) 


Q) Chang, C.H- & Hoog, F. Alkaline phosphatase of the chicken duodenum, II. Enzymatic 
^ ^dissociation of large phosphatase complex: predominant in the duodenum before hatchin g, 
r\ Biochim« Biophys-. Acta 258: 166-177 (1972) _ ~ _.___ " 


(4) Chang, C.H. & Blume, A. ^Purification of acetylcholinesterase from cultured mouse 

_ neuroblastoma cells by affinity chromatography, (in preparation) _ 

(5) Chang, ~c7"H. & Blume, AT Molecular properties of acetylcholinesterase from cultured 


PROFESSIONAL SOCIETIES AND HONORS 


neuroblastoma cells. (in preparation) 


■America^Association for Advancement of Sciences 
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R: REDACTED MATERIAL 



'REDACTED 


NAME : • ‘ CKIN-RAI CHANG(N&.) 
NATIONALITY : _ . REACTED 

MARITAL STATUS 
■CHILDREN : 

PRESENT ADDRESS ? 

•EDUCATION: - ; 'V 


DATE OF BIRTH: /_ REDACTED 

.visa'status: r"“ Redacted 


REDACTED 

REDACTED 


__ ^ Taiwan Provincial Tainan High School, Tainan ' • 

■ Taiwan, Republic of China • ' * . ' * 


National Taiwan University, Taipei, Taiwan 
•>'* • - *■ ' Republic of ChinajV B.S. (Zoology) 

^ - * • • ; :. 

* si- • 

- . .1967-1971 Washiiigton University, St. Louis, Missouri, U.S.A. 

Ph.D.(Molecular Biology)' . 

PROFESSIONAL EXPERIENCE: r *. • ‘V 

T j t 

1967-1971 Research Assistant} Biology Department, Washington 
-• . . • University, St. Louis, Missouri • 

•• 1971-Date postdoctoral Fellow; Roche Institute of Molecular 

ri'i~ . Biology, Nutley, N.J. 0711o v 

•- * . # 

Ph.D. DISSERTATION : •• 

. • - * • • ‘ . 1 ‘ . ^ , ■ * . • ‘ * ’ • 

■* * The nature of the’ heterogeneity ,$f chicken duodenal alkaline 
phosphatase during pre- & post-hatching development • 

• • ’ Advisors: JDr. Florence Hocg, Dr. Oscar Chilson, and Dr. David 

• ’■ Kirk ^ 
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"tty- .!■'■'■:'■ r 

SPECIFIC TRAINING EXPERIENCE? 

‘ T:..^ ' - . _ _ 

-' ""T ?£ ■ ■ • *’** • *- « 

- ■ . rkiivi f i 




• • 






• ■Bentary procedures; Enzyme kinetics; Structural analysis of 

-protein; Immunochemistry; Radioimmunoassay; Isotope-labelling 
. 1 : .’-Nh’studies in cell culture; In vitro culturing of animal cells; -7y7 : 

■ ’■ ~Cytokxnetics j Cell fractionation; Histochemistry;Kematology. 




AREAS OF INTEREST: 


. " Enzymology of malignant transformation and metabolic diseases; 

r■' W : * - “Developmental biochemistry; Drug metabolism in embryonic deve- 
•'•W^Yy , lopment and cell culture; Neurochemistry; Endocrinology; 

'•.Vt-V'.v C;..- Immunology; Tumor biology; Fertility control . . / • - 7 ' 

.'/&> r PUBLICATION* :_ .V ’*'V* ; *; \ - -I - . ’*.• r 

*’ t ^ Chang, C.H. The nature of the heterogeneity of chicken duodenal 7.7 

7% * alkaline phosphatase during post-hatching development. Amer.- 

- Zool. 10: 533, C1970) . ■ ,/ , . • . ;■. ■ . A?^ 

\ .2. Chang, C.H. and Koog, F. Alkaline phosphatase of the chicken . 77 jv ' 
' 7‘ ■:■ ^7duodenum. !• Isolation and partial characterization of the .777'.A, 

■ 77^77 1.--;.;multiple forms of duodenal phosphatase in pre-.and post-hatching J'V 
•-??*** ‘stages• Biochira* Biophys. Acta‘ 258 : 154-165 (1972) ;7TA 

3. Chang, C.H. and Koog, F. N Alkaline phosphatase of the chicken ^ ’*^7,- 
^U^ duodenum. ut ll. 'Enzymatic dissociation'of large phosphatase' ’complex 
'predominant in the duodenum before hatching. Biochira. Biophys* .*^; ? > 
A * Acta 258: 166-177 (1972) ‘, / .7; .,■■■<: • •. > ; .;< !: •. .; ■. .. ••.• 


■r : \ 

r’, 

, , «,! ijfcFjf *?]*•_* \v£\' 

4, ‘ ; '• V■- 

■ • 

*■ . •V*’/* 1 \ 

‘ ‘ • ' • f - 1 *• jV* »r* f ,r\ 

* ■ . - 

>■ „■ . .■ J.’ 

• . J’ '/^ ■ ' 

:*■' > . • 7 * U*v •; ^ - 




>v>’ ( 
’ v*» . 

« v 


^ j 

I 


c 


4* Chang*, C.H, and Blume A. Purification and characterization of . 

* : ! ' acetylcholinesterase from cultured mouse neuroblastoma, (in pre¬ 
paration) . ■.* \ ..;** * .... * 

5. Stein, S.; Chang, C.H.; Udenfriend, S. and Blume, A. Direct amino 
acid analysis of the proteins after separation on acrylamide gel 
7 . at 5 ug level, (in preparation) . * . , 

REFERENCES: * .7 • . ‘ * 

• • * 

JL, Dr. Florence Moog, Biology Department, Washington University, 

St. Louis, Mo. 63130, Tel: 314-863-0100 Ext. 4169 


;7S|£ 


/Ma&tiSia S 


wmm 

* *’ f * *♦< V 

; ‘V v*^ ‘ .. 1 






■- •*. ** % 

. * 


K 

O • 

O 

cs 

■ CO . 

•ft 

’• • ’■* t.^rvv •’* 


• 7' ■ ■ S'r'i0*}f‘f * ; v ^ - A* 
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0M& 
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- ** K » * ■ • 


;?.v* 

S’ - , I*’, * ■■ 


:- : k v \ t Z'} ‘ «’ 

• . ’/* •' V'V* •-. 

i* - *' v , : ■ rr \-f ;**• >* -VVV^ t'J; *^ ■ 
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• *■ ” ~ • :*. > v ?a “ 

■ .* *• - * V¥-lfft.V 1 ^ 


Dr* Arthur Blume* Department of Physiological Chemistry * 
.Roche Institute of Molecular Biology. Nutley. N.J. 07110 
•*v£.Sels 201-235-4717 r\'i \'= - - v . : -.- ,1 :•. _ v . .- 

Sidney Udenfriend, Chairman & Director, Department of '.’ ■ 
■ • ;' Physiological Chemistry, Roche Institute of Molecular - :j 
■• ;•. Biology, Nutley, N.J. 07110,, Tel: 201-235-3731 : 



t ic t Oi 1 i’u 








v. ; 

V * » 1T **. * v 

•■• v fX'yy*''K~? : 

- - • . y, r ' *•’ 

• * •* 4 *■ i? S’-*/'*’" >VL. 

.V-h • 5®B 

"• * • * ■*->- * #£.\v**5s K «••: 

• . ;•- 

/* * r*:*' r //^^' ** v 
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R: REDACTED MATERIAL 



PRESENT NATIONALITY (If non-US. citizen, 
indicate kind of via end expiration date) 


EOUCATlON {Begin with baccalaureate training and include pottdoctoralf 


t? INSTITUTION ANO LOCATION 


YEAR 

CONFERRED 


SClENTfF 1C 
FIELD 




MAJOR RESEARCH INTEREST 

"■ ‘ ' **Viv*. l i*' 

■' Enzymology ■ •' 


ROLE IN PROPOSED PROJECT 

Collaborator 


■ ^ft RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with present position, 1 
ormoit representative publications. Do not exceed 3 pages for each individual.) 


i experience relevant to area of project. Lnt all 


‘ . . • . . . 

; " - 

Research and Professional Experience: 


;/;> Ph.D. Thesis Research, 1967-72 
,;v Research Assistant, 1964-66 


Purdue University, Lafayette^Indiana 
Columbia College of Physicians and Surgeons 
x and Roosevelt Hospital 


-Professional Training: 


Summers 1964-66, working for Or. William G. Kelly in the laboratory of Dr. Nicholas 
P. Christy at Columbia College of Phy.'-’uians and Surgeons and Roosevelt Hospital, on 
TLC and liquid-liquid chromatography fractionation of steroids, from synthetic mixtures 
and biological materials. c 


. Ph.D. research program in the Biochemistry Department of ! 

C l 1/2 years, study of the developing endosperms of normal and ; 
laboratory of Edwin T. Mertz. Studied changes in dehydrogenas 
amino acid pool, and alcohoV'soluble protein fractions?' Remai 
study of the enzyme a-Isopropylmalate Synthase from Salmonella 
' on peptide analysis and C-r-iodoacetate labeling of sulfhydryl 
v/orked on improving the purification of the enzyme, using affi 
fying a s feedback-resistant enzyme by the same procedure, and s 


Purdue,University; first 
high lysine maize in the 
e levels, the soluble 
ndeV Of time at Purdue, 
i Typhimurium. Some work 
groups, but predominantly 
nity chromatography, puri- 
;tudying the leucine 
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*x yrr 'T ' ' ? r r ' y v ' 1 * ' ?vr y > V~^ ? «£3 " ^7^*'T-*T r r"'.r.• v.“—'; 

'/&*:*, £ .'*.-■ 1 : .-*. •/ ...;N' (V ^\. .’j*. .'*//•.•*»• *‘* ■'* . "\ ■ ‘ ■’• •*.■'; '*^-* / : ■* ^ :> A-; \V .. v^is’ 4 * 


c> 

Dir 


inding site using a number of methods, including affinity chromatography, competi¬ 
tion of leucine analogues for the leucine binding site in kinetic assays, and binding 
of dansyl amino acids as specific fluorescent probes of the leucine binding site. 


V7» c r --*-r ■ - **. 


• V. >.*;/• \ • 


.^Techniques Known: ;^v’.y 

^Jil^Protein fractionation:’ aircnonium sulfate and polyethylene glycol precipitation; 
’iion exchange, Sephadex, and affinity chromatography;-preparative disc gel electro¬ 
phoresis. •• • •• • - 

Spectroscopic techniques: ultraviolet, visible and fluorescence spectroscopy. 
Counting techniques: liquid scintillation. • . ' 

other fractionation techniques: amino acid analysis (Beckmann), liquid-liquid 
. ; partition chromatography, TLC and adsorption chromatography. 

Protein structure: amino terminal analysis (dansylation), tryptic and cyanogen 
•. bromide peptide cleavage. 


Publications: 


. r. 1 f;- 


Janoski, A.H., Doellgast, G.J. and Kelly, W.G., On the metabolism of 16-a-hydroxy-. • 
C-21 steroids. I. Microbial synthesis of radioisotopically labeled 16-a-hydroxy- .> 
.lated steroids in high specific activity. Steroids 13, 179, 1969. 

' Doellgast, G.J. and Kohlhaw, G.B., Affinity chromatography of a-isopropylmalate syn¬ 
thase.; evidence for conformational changes. Fed . Proc . 31, 424, 1972. (Abstract) 

Doellgast, G.J. and Kohlhaw, G.B., The leucine binding site of a-isopropylmalate syn¬ 
thase from Salmonella Typhimurium. I. Affinity chromatography and reversal of 
.^inhibition by analogues. (Manuscript in preparation) ... ...... .. . ... 

••>••' • *• r-.V - ••• ‘ ‘ • 

^.Doellgast, G.J. and Kohlhaw, G.B., The leucine binding site of a-isopropylmalate syn- 
/,‘thase from Salmonella Typhimurium. II. Dansyl amino acids as specific binding site 
^^obes. • (Manuscript in preparation) tv 


- L , * . 

■■■ 
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R: REDACTED MATERIAL 


» * * 
V 4 r, 


Vm • •t "t .*.*•, >**„ > y y*. • * *• , . ^ # v A. % .., 

k V'v > a * t *, , • * J * / • ■ • * »'4 - * * •/ * 1 ♦ *. . \ * ■* ^ , 

4^/-’; -”'• .■/''*..••'* '■ ;•• J_y' :>’?;•■•': J; - ; . l.\ .- .-'. 4;~ '. -r\, \ 

' !..-• V ly V^-1 .CURRICULUM VITAE - LALITA ■ GANDBHIR, M.D.'V ;/<’£* 

'/..•'■ '%■ V'•’•!• ’ • ; ••;••; • / •• ' * •.- : -.Vo “;'v >:r 

C .\ ■ ■*«.■■ . ; :.-v .. • —., ;,*••’ 

■J>1"- h MSDICAL EDUCATION--rl-rrV* ...... 1 .V-."nV:- .- 03 . u: ; ii 

. r ?-■ V; /.. ~J ■•■;.; 

•4s!A£-V.‘June 1957 :■;■*■ M.G.M. Medical'‘College, Indore’, M«P., India *'.... .;&■ 


VWrVJf - > tO 

- ■ ike'll--- ■ 


April 1962 ^’.Graduated November 24, 1962 V *. . y‘. 

GRADUATE TRAINING AND*EXPERIENCE 

f^- y-T~T~3 TTT~~~T~~t~~~ ~r~V -'X:1;T V ?f.KV • - ' v -*.!v-^on• *4^$^ 

■ t'Vv c May 1962 ; M.Y.H. Hospital, Indore, M.P,, India 

. to --'“V. ;-.;/:h!r ; -' - ' ,-L 

Nov, 1962 •’ 'Rotating Internship ’• ..• i;V.;- : 


'Kay I 963 --—-r »• Hamilton General.,Hospital, Hamilton, _ t 


‘ fo -' «*>»«• 

May 1964 

^ - » 

June 1964 

£,V to 

• / ’ June 1965 


! » Ontario, Canada 1 iv • «:««,; vs > 
‘Anatomic Pathology - 


- -'i "j • 

'.••••»i 


■ *J> r ? C 7i*J J '-t * f;■ r 


• • .v " *) 


Women's*College Hospital, Toronto, Ontario, 
- Canada ' • • ‘ *.,••. 3 • 

Clinical Pathology . • ,T ..v'-. 


Mason Research Institute, V/orcester, Mass. 
Staff Pathologist, * *•"'.•• ■ • ; - 
Medical Research, Toxicologic Pathology 


•••Nov. 1965 

*'■; tO 

- Peh. 1967 

( 

T..«. March 1967 University Hospital, .Boston, Mass. 


to 


June 1968 ..-. /^...Anatoraio Pathology^' “ -'y'- •< y.-r ■ 

■5;N.vV'- July 1968 '*, -University Hospital, Boston, Mass.- ; % 

*9§9„o,pt Clinical;Pathology_ / ^-V } 

July 1969 Assistant Pathologist 7 


. to 

,^J V Feb. 1970 

'y Sept . I 969 

. -• ■- : to •• 

- ' Date ‘ ■ 

LICENSES 


University Hospital 
Boston, Mass'. 

Chief of Pathology 
Pondville Hospital • 
Y/alpole, Mass., - ’ ' 


• -V-P*. !..** • , 1 


.-S' 


C 


Massachusetts and District-of Columbia 
. * % 

. BOARDS • . *• - ! 

T " 4 . 

.-■Anatomic and Clinical Pathology, November 1969. 

• • 

Memberships . ' 

REDACTED 


© • 

o • v - 

CJ - 

or . • 

C3 ~ - 

3 

§ • -*• . V r - 

■■ _ M - • 1 •« 

• *.. r?>r\vy;i 

' k * J* ' 

* ‘ '\ 9 . ;*WVv 

" • ■ . •'■rCC5>i Cii.*- 

... 
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— ——. ■ - ,-i . Ml* 

; v*. v :;T- 
*./• " 

- >-vi* :v 

- ■*■•■ ’* : ‘ 1 r •■■- •’ 

' * .A -V fe? 

v,, 


Personal History 



1. ' Name: ’ VitrvV/S-vi 

2. Date of birth: 

3. --Place of birth: • . 
4.. Permanent address: 

5^.^^Present address: 


6. Marital status: 

7. Place of employment: 


• ; ''. MIYAYAM , Haruhiko 

REuacted 


. • *; . * * * ‘■* >y s - ^ v : * «* &• 


REDACTED 


A‘ 


REDACi tiir 
REDACTED 


*’ * •' ' ' ... •'* * 
\ .V. /if * 


rV’ . v; : f 


. <>■ "• 
"S- , 




REDACTED 

REDACTED 





. v-' Address: 

• ! -Position:' ;% •“ i Assistant ’ 

' rf . <- 

*■ • ‘ _. *_‘ r - ' * ■ ‘ * *.' 1 ** . •• /:;V 

' ’/ ** ''.***.*;. **, ‘ -* *’£• 

8 . -Training and work record: - • \ ... *.. . . r . , 

•*' 1 • • '* '■ '•"*;* - 

April, 1961 - March, 1963; Premedical course at the School of Medicine- .. 

Kumamoto University ’ - - r ^ * : * 

'O’ 

April, 1963. - March, 1967; Professional course at the School of % .q v,:r\;£- 


Medicine - Kumamoto University (acquired 


CJ 

CA 


Igakushi vhich is equivalent to M.D. in the 


CJ 

to 


U.S.A.)_ 

April,, 1967 - March, 1972: Post-graduate course at the School of . 

Medicine - Kumamoto University (acquired ' • ■/'. ' 

Igakuhakushi which is equivalent to Dr. of ■' ;:0^ r • <- V 

. * ■ ■. ' , u'.£ 

. • Medical Science in the U.S.A.) . . - v* • 

March, 1972 - Present; Assistant at the Department of Pathology - -»^T;*.V 

•» ' School of Medicine — Kumaramoto University 


■4*^ V 
>• <• .. 


Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOOO 





9• Professional Speciality; Medicine, General pathology; 

^ . . . and enzyme-histophemistry 

10. Theses and Publication: ; 

Name of journal/ Date of Title 

"A:-*: . . publication/ . , . . . 

", 1. Acta Ilistochem * ' June, 1971 -- Validity of iodine procedure of ./■ . 

Cytochem . . • histochemical method for phosphory- - 

/ Vol. 4, No.2 lase on skeletal muscle fibers 

l .'page 87-102 • - ; ' 

2. Acta Ilistochem . April, 1972 . The light and electron microscopic 

v* Cytochem - observations of polyglucose histo- 

•: ' .Vol. 5> No.l ■ .. .chemically synthesized in rat skeletal 

Page 1-17 . muscles hy enzymes, particularly 

.. . ; ’ " ^ phosphorylase and branching glycosyl- 

‘ ' ** * * ■* . *• transferase 

3* HistochentU- . January, Variation of phosphorylase distribu- 

33, Page 31-37 1973 tion in skeletal muscles 

• (published by T. Nishiyama and H. 

‘ • / ' ■ • • * . ■ Miyayama) 

J. Kumamoto Med. Soc. Clinicopathological studies on primary 

- Vol. 45 T No. 11 November, brain tumors from the histopathological 

(Japanese edition 1971 view points 

-with English obstruct' *.) ■■ ■* 


,5. J. Elet. Micro. (1972) Polyglucose particles synthesized ty 

(not printed yet) . v phosphorylase and branching glycosyl- 

* * *. transferase in rat, skeletal muscle fibers 



_Source: https:// www .indus trydocu ments.ucsf.edu/docs/nrcmOOOO 
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R: REDACTED MATERIAL 


v-r- 


V A, . 




October, 1971 


CURRICULUM VITAE 


Personal Data 




Name: Leo Lucien Stolbaflh.-.. 

Marital Status: > KtDACTED .. i ._.. 

Date and Place of BirtE p —T _ "' ~ -vife J-■■ 

Present Eons Address: *®”ACTED —— - ._■■•* I* 

Present Office Address:^ Pondville Hospital, Box lll,~’¥alpble, Massachusetts ’ 02031 

Professional Data : t ' • :'V. : . Yvl.J- 

• Board Certification: Certified by the American Board z'f Internal Medicine 
.V .... December 8, 1967 .... . 

Professional Organizations: .. .. 


. Education : 
High School: 

'^^Llege: 


Bronx High School of Science, 19L7-1950 

Award: Honorable Mention, Westinghouse National Science Talent 
Search . . . .. ... 

Harvard University, 1950-195L; B.A. cum laude 19$h ■ 

Major: Biochemical Sciences. Honor's-thesis on "The Biosynthesis 
-* .of Cholesterol" : 

Medical School: University of Rochester School of Medicine^ 195L-1958; M.D. 1958 ‘ i 

Positions Held : . _ • r :; p' '?[ •.■ ‘ 

.Lab Technician, Clinical Pathology Lab,, Northern ¥estchester Hospital, Kt. Kisco, 

' ' New lorkj Summer 1952 ■ - '' // 

. Lab Technician, Clinical Hematology Lab., Beth. Israel Hospital, Brookline, 

Massachusetts: Summer 1953 . ' '• 

* - . . » ) ' 

Lab Technician, Research Laboratory (with Dr. Ivan D. Frantz, Jr.), Heart Hospital,' 

• University of Minnesota Hospitals. Continuation of research work 

on the biosynthesis of cholesterol, started with Dr. Frantz at the 
Massachusetts General Hospital for senior honor's thesis in-1953j 
Summer 195L • 

. Sumner Research Scholar of "Aid for Cancer", Boston, Massachusetts. Cancer Research 
Unit, Tufts University School of Medicine..' Research'produced 
simplified teclmic for measuring prostatic acid phosphatase. 

. Summers of 1955, 1956 and 1957. 
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Source: https://www.industrydocuments.ucsf.edu/d ocs/nrcmOOOO 






. -V . ' », . » -, . *'fc .f m 4 ■ ■ • ■'*' ... '_ . ' *. ’ 1 ■ . * ' . V; ' 

• ' 4 . „ i ■’>! , » '* , . ' ._,**■ ■ ‘ •. .. I .y-yyi 

_•_T* *r m_■* v_vl* * ■ "T * V ‘« « « ’ — 


Curriculum Vitae - L. L. Stolbach 


• October, 1971 


V,'* 

'•tjr 


o- _ . ' 

jammer Fellow, American Cancer Society, University of Rochester School of Medicine. 
' .Continuation of research work on prostatic acid phosphatase. Set 

; up method for measuring this enzyme in clinical laboratory at • 

: w- Strong Memorial Hospital, Rochester, New York. Summer 1957 ’ 


f. 


'i> r. , -v- 
V-S V j 


•^Rotating Intern, University Hospitals, Cleveland, Ohio, 1958-1959 

; : # Medical Resident, University Hospitals, Cleveland, Ohio, 1959-1960 and 1963-196li 

Clinical Associate, Endocrinology Branch, National Cancer Institute, National 

■' .- Institutes of Health, Bethesda, Maryland. First year mainly as a 

:V‘ \ y< ; 'ward physician; cared for patients, predominantly patients with 

" \ ■' choriocarcinoma.and related trophoblastic diseases, adrenal car- 

.cinoma, Cushing's syndrome, acromegaly and other endocrine disorders. 

*’■' Second year in research capacity, developed method for extraction 
' .i .v.r and assay of actinomycin I) in urine of patients being treated with 
&y".~ - this drug. 1960-1962 ■ . , . ■ 

■; Senior Investigator, Endocrinology Branch,- National Cancer Institute, National 
. ... Institutes of Health, Bethesda, Maryland. Research activities in 

: the use of actinocycin B in patients "with trophoblastic malig- 

~\.y- . • nancies were extended. Studies of the hormone relaxin in the 

■ serum and urine of patients with trophoblastic malignancy and 

;'v!-V’ normal pregnancy. 1962-1963 

Research Physician, Lemuel Shattuck Hospital and Instructor in Medicine , Tufts 

University School of Medicine, July 196U to June 1966j Senior .. 

‘ • * Instructor in Medicine, June 1966 to July 1968; Assistant 

:'r t - : '• Professor of Medicine , July 1968 to present. - . t; 

’’ ?•■*'»• ** . * ", * * ^ * .*» * 

' VAssociate Coordinator of Cancer Teaching, ;Tufts University School of Medicine at 
. 'the Lemuel Shattuck Hospital, November 1966 to July 1970. 

■ - ••• v- .• *" >' 

•/Head of Enzyme Laboratory, Oncology Division, Lemuel Shattuck Hospital, July 1966 

‘ r 'i',;;- 7 


X : : 

*** i-v." h 

tgStK 


to present. 


.Chief of Medicine, Pondville Hospital, Walpole, Massachusetts, July 1970 to 
present. : . *. . .. • • ' 1 

* * * , • . ( , , ■ ; t * ■ • . 4 . . • * • , t »• 


s 

•8 

cn 

s 


t . 

,*j ** * *«• 


1 . 


. *. ■ 
- 2 - 

- *. r 

^ ..v 


Source: https://www.industrydocuments.ucsf.edu/docs/nrcm0000 



Publications : '. r ; v '; • 

Hllliain H. Fishman, Ph.D. 

1 . A Serum Alkaline Phosphatase Isoenzyme of Human Neoplastic Cell Origin. •••:( 
W.H. Fishman, N.R. Inglis, Leo L. Stolbach and M.J. Krant. Cancer Research 

r - r 28, 150-154, 1968. . ~~ ~T 

2. New Observations on the Regan Isoenzyme of Alkaline Phosphatase in Cancer 
' 1 Patients. L. Nathanson and W.H. Fishman. Cancer, 27, No. 6, 1388-1397, €• 

1971. . . 

3. The Regan Isoenzyme, A Carcinoplacental Antigen. W.H. Fishman, N.R. Inglis 
and S. Green. Cancer Research, 31 , 1054-1057, 1971. 

4. Carcinoplacental Isoenzyme Antigens. W.H. Fishman. Advances in Enzyme 
Regulation , ed. by George Weber, Vol. 11, in press. 


5. Phenotypes of the Regan Isoenzyme and Identity between the Placental 

D-Variant and the Nagao Isoenzyme. N.R. Inglis, S. Kirley, L.L. Stolbach, 
and W.H. Fishman. Cancer Research , in press. „y. 

Leo L. Stolbach, M.D. . ’ .. 




Correlation of Serum L-phenylalanine Sensitive Alkaline Phosphatase, 
Derived from Intestine, with the ABO Blood Group of Cirrhotics. 


-L.L. Stolbach, M.J. Krant, N.R. Inglis and W.H. Fishman. Gastroenterol 
54, 819-827, May, 1967. , 


ogy. 




2. Clinical Application of Alkaline Phosphatase Isoenzyme Analysis. 

L.L. Stolbach. N.Y. Acad. Sci ■, 166(2), 760-774, 1969. 

3. Ectopic Production of an Alkaline Phosphatase Isoenzyme in Patients with 
Cancer. L.L. Stolbach, M.J. Krant and W.H. Fishman. New Eng. J. Med. , 
281, 757, 1969. 

4. Intestinal Alkaline Phosphatase in Chylous Effusion: Rede of ABO Blood 

Group and Secretor Factor. L.L. Stolbach, M.J. Krant ancf* W.H. Fishman. 
Enzymologia , 42 , 431-438, 1972. v 


5. Elevation of Total Serum Alkaline Phosphatase, Due to Regan Isoenzyme, 

in a Patient with Localized Jejunal Lymphoma. L.L. Stolbach, H.H. Skillman 
and R. Goodman. Arch. Surg., 105 , 491-493, 1972. 


Chin-Hai Chang, Ph.D. 


1. The Nature of the Heterogeneity of Chicken Duodenal Alkaline Phosphatase 
During Post-Hatching Development. C.H. Chang. Ainer. Zoo!. , 10 , 533, 1970. 


2. Alkaline Phosphatase of the Chicken Duodenum. I. Isolation and Partial 
Characterization of the Multiple Forms of Duodenal Phosphatase in Pre- 
and Post-Hatching Stages. C.H. Chang and F. Moog. Biochim. Biophys. 
Acta , 258 , 154-165, 1972. . • 

1003543977 


—. .iod u st ryd ocuments. u osf, ed u/docs/n«em'^fi0e- '*** ■■ ? 






3. Alkaline Phosphatase of the Chicken Duodenum. II. Enzymatic Dissociation ' 
of Large Phosphatase Complex Predominent in the Duodenum Before Hatching. "IV 

V. C.H. Chang and F. Moog. Biochim. Biophys. Acta,258, 166-177, 1972. ::u 

4. Purification and Characterization of Acetylcholinesterase From Cultured 
' • Mouse Neuroblastoma. C.H. Chang and A. Blume. In preparation. 

' ’>■ . V..* . /. v . ^.r ■■■ 

5. Direct Amino Acid Analysis of. the Proteins After Separation on Acrylamide ^ 

Gel at 5 ug. Level. S. Stein, C.H. Chang, S. Udenfriend and A. Blume?' ; 

• In preparation. • .\; v . .. ' ; ,i/V;,;. , - 














ADDRES S • - 

TELEPHONE (home) ; (Business) 

SOCIAL SECURITY NUMBER - 
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'At present, do you consider yourself primarily a 
_a. pipe smoker? ' y : ;-yk,.'y.. 


.^W.. 5 . 


cigar smoker? 
cigarette smoker? 


■’ V '-fX; 




non-smoker? 






During your entire life, have you smoked at least as many as three packages 
of pipe tobacco? Yes . , No Don't know_ : ^ ^ 

How deeply do (did) you usually inhale the smoke? Would you say: ; ^ 

_As deeply into the chest as possible. . 

_Only partly into the chest. 

-y _2 _As far back as the throat.. ' • ■ ' ' 

_Only into the mouth. . y i. ' • 

• J ust puffed and didn't really draw in. • v 

__Don't know; don't remember. 

Are(were) there occasions when you smoke(d) more pipefuls than usual? For 
instance: . -v-, y ■ .. .... • • 


a. at work 
_b. when hungry — 

_c. when doing strenuous work 
_d. when playing cards 
_e. at weddings 


5. Have you ever smoked cigars? Yes_ 
yyy~6. Do you smoke cigars now? Yes 


_f. funerals 
j.' bi rthdays 
_h. no occasion when you 
smoke(d) more 
_i. other occasion _ _ 

specify 




iS8*S$».rrv~r 


How.many times in the past did you quit smoking cigars then started over 
again? # of times_. Never_. Don't remember_. 

About how many cigars do (did) you smoke a day? Answer for each type you 
smoke (d). V' ,y y ■ y y •; ' :v 'y; 

a. Full-sized cigars: #_per day. If not every day: #_pe r ~ . 

b. Small cigars (cigarillos): § __per day. If not every day: # _ 

■ ■ per__. . .y . ,■ 

c. Very small cigars (cigarette size): #_per day. If not every day: 

#_per_ 

How much of each cigar do (did) you usually inhale? Would you say: 
i nhale(d) almost every puff of each cigar. 

_inhale(d) a few puffs of each cigar. 

_inhale(d) a few puffs of some cigars. 

_do (did) not inhale at all. . 

_don’t know; don't remember ; 


•V'i, ■>-* H/Z*; 






; ; . , V r., '.f, 
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Wjo. 


Have you ever smoked any cigarettes? Yes_ 


No 


. LV 


11 . 


^Have you smoked at least as many as five packs of cigarettes, that is 100 
cigarettes, during your entire life? Yes_. . No_. 




Cl 


c v*>P)£• V* v 


12. "Bo you nov/ smoke cigarettes? Yes_ 


No 


; V---' 

13. 




■ ■ c. ci ..... .... 

How many cigarettes do (did) you smoke per day? # per day 
every day: #__per_ 


*■ 


If not 


]4. iWh'at type of cigarette is (was) it that you smoke(d)? 


’ rria . 


15. 


16. 


17. 


-3v 

■ -'ll '••• •• 

i. lf -'■'' 


18. 

19. 


20 . 


b. 


c. 


d. 


e. 


f. 


tking'S ize 'with no fi 1 ter mo-• c 
king size including regular filter 
king size including large filter 
king size plus small filter 
regular size with no filter 
regular size with a filter 




Xl 


; ' . uruv inr.o-Y.iic: mcuiui. • 

About how much of each cigarette do (did) you really smoke? Would you say: 
_more than 3/4 of each cigarette . , 


_about 3/4 of each cigarette 


about 1/2 of each cigarette 


_about 1/4 of each cigarette 


don't know; don't remember 


How deeply do (did) you usually draw in the smoke? Would you 
a s deeply into the chest as possible 


say: 


_as far back as the throat 
as far back as the chest 


_only into the mouth 


just puffed and didn't really draw in 


don't know; don't remember 


. ?■ M. -.v " iV ’ 


How mucn of each cigarette do (did) you usually inhale? Would 
- i nhale(d) almost every puff of each cigarette ' 
jnhale(d) a few puffs of each cigarette 
inhale(d) a few puffs of some cigarettes "‘[.H-:JJ 


you say: 


do (did) not inhale at all 


. «if 


don't know; don't remember 


■Jr 


Do (did) you see yourself as a chain-smoker_ 
moderate smoker_, a rather light smoker ~ 


a heavy smoker_ 


only an occasional smoker_ 


If you stopped smoking cigarettes, how long ago did you stop? (Specify the 

number of days, or weeks, or months, or years)_ : _. 

If you have not stopped, check here_. 


How many times 'in the past did you quit smoking cigarettes then started over 
again? # of times_Don't remembe r " ' 


21. The last time you quit (or tried to quit) smoking cigarettes did you weight 
change: 

a. Gained_, Lost_, No change_, Don't remember_. 

b. Approximately how many pounds?_ . • 



1003543981 



,.x 


22... ANSWER THE FOLLOWING QUESTION IF, AND ONLY IF, YOU HAVE NEVER SMOKED 

CIGARETTES OR SMOKED LESS THAN 5 .PACKS OR 100 CIGARETTES IN YOUR LIFETIME, v 

ri A'C 1 .-.’-: £>r. 7. rC* - ■ '.l*’’' • C A _ * *•••'.' .. .. '-\V'-V /' 

4L ; From the list below, check all the reasons why you never took up cigarette 
. 1— smoking. . - '— c • l—__• . •;-- •. • • v 

KAvy'_ _ a. Family members object . _j. No sense to it .-A,■ 

•y Vi~-__b. Parents didn't smoke __j. No appeal or-desire 

* r '. t c . Religious, moral objection _k. Just never started, no reason 

\_d. Dirty habit ... 1 . Bad habits . -A/‘■-yy- 

>'A-\ > e. Believe it is bad for health m . Too expensive '' V 

.. __n. Don't know, don't remember 

o . Othe r 

. 1 (specify) ’ 


_fCauses addiction ” n *U t?c ,y: 
"q. Dislike smell or taste J 




■ W’ 







0 *^ r . * 


Soiree? 
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> \ 1 ■ ’ 

NAME 

ADDRESS • ' " 

TELEPHONE (home) (Business) 

SOCIAL SECURITY NUMBER 


C 







1003543983 



Do you keep alcoholic beverages in stock at home, including beer and wine? 
Yes_No._: ' ■ 'gf. 

Did you ever drink alcoholic beverages in your lifetime, including beer and 
wine? Yes_. No_. . \.JU 

Did you drink at least as many as 10 alcoholic drinks- in your lifetime? 

Yes . No 


On a long range basis, would you say you generally have been: "t:] ' 
a . an occasional drinker : ,* . - 

.b . a regular drinker 

__c. once a drinker but now have quit 

Which of the following statements best describes you at present: 

_a. a non-drinker _ _e. a heavy drinker 

2_b.. an occasional drinker _ f. an alcoholic 

__ _c. a light drinker _ g. other ^ _ 

_d: a' 'mode rate drinker : . . — (specify] 


How many times' i n the 
start over again? 

_a. none 

_b. once 

c. twice 


past did you quit drinking alcoholic beverages then 

_d. three times 

__e. more than three 

. - - v- f/* don’t remember 


On the line next to each drink listed below, write in the letter of the 
statement which best identifies how often you drank each five years ago . 

If you take doubles or triples, count them as 2 or 3 drinks a day, a week, 
a month, or a year. « 

Statement: a. never^ b. about one drink a year. c. about one drink a 
- » month, d. two or three drinks a month, e. one or two drinks 

a week. f. three or four drinks a week. g. one drink nearly 
every,day. h. one drink a day. i. two drinks a day. j. three 
or more drinks a day. \ ; ' 


: a le ■’ ■■ 

_beer ; \ - 

• b randy 

_bourbon 

c ocktails 

__cognac 

_gin 

_liqueurs (after dinner) 


jnalt liquor 
_rum 
_rye 
_scotch 
_sherry 
_vodka 
_whiskey 
wine 


When drinking, .is it (was it) usually at about the same time of day? 

Yes_. No_. Don't remember_. 

On the line next to each person you drink (drank) with, write the letter 
of the statement which best describes how often you drink (drank) with 
that person. 

Statement: a. never, b. once in a while, c. lessthan half the time, 
d. more than half the time. e. nearly every time. 


/ ... .... • • v -V? ■- '-v 
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alone . v :'V 

with family members ■ . 

with friends of the same sex 
with opposite sex friends. 

- w vt** or!?'!, ri! rrr.n 7 ** 


_with friends of both sexes 
“with acquaintances 
_with strangers 
_with others ________ 

_ l:' \' •: . (specify) 


10. Do (did) you sometimes have a drink too much? 

a . "never ■ .7 vr ' v ‘ ; ^ ; S;: ' i: - ? — = - r .V’-'" • : J '' 

' ■'•; v —b . seldom ■’:'_j- " ■' f 

_c. occasionally - :- . v ‘ ::f'■;; —V 

^ d . , frequently / *• 

• —' e . v . don't remember r .W., > v 

11. —Have you ever stayed away from work because of a hangover? 

• ,- u • a . never ■■■ -y 

'*..*/'__b. .. seldom 

c . occasionally \ ; 

- . ? d . frequently ' - . \ , v - 

-• e . don't remember . <>• :ntnr "\_ ; 

12.. Have you ever had the shakes after heavy drinking? 

_a. never . ; ' -vY*- -‘.i 

_b. seldom • \ ?xv'-- . ■■ 

_c. occasionally \ ' ■./YY^ 

_d. frequently ■ ' : v ,; ■ ;;'YY 7 '' -^''Y'Y/YY 

-• " e . don't remember ' . • . .. : 

13. On the line next to each reason, write the letter of the statement which 
best describes how often you drink (drank) for that reason. 

Statement: a. never, b. once in a while, c. less than half the time, 
d. more than half the time. e. nearly every time 


jSecaus'e TtT tastes"' good ’ ' ‘ ‘ A ~ 

“to gain self-confidence . 

_because you find it healthy 
to relax - v-- -: Y-A-YYYa Y • '7'A 

to cool off on a hot day ^ 

_to take the chill out of a cold day 
_to stimulate appetite or digestion 


_to relax when watching television 
_to help get to sleep ; 

_to help get a business meeting off 
the ground 

_to cheer up when depressed • 

- to make you feel friendlier Y-'-Y'A' 


Do (did) you drink alcoholic beverages at any of the following times? Next 
to each time, write in the letter of the statement which best describes how 
often you drink (drank) at that time of day. 

Statement: a. never, b. once in a while, c. less than half the time, 
d. more than half the time. e. nearly every time. 

< 

;_ after dinner (supper) when spending the evening out 

__ during dinner (supper) when eating out 

_ after dinner (supper) when spending the evening at home 

_ during dinner (supper) when eating at home 

_ between lunch and dinner (supper) 

_ during lunch 

__ between breakfast and lunch ‘ 

before or during breakfast ' ' 


.■SjQU re!tiAW££#www- 
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: - iiWj 

;:v«* • 

.. ;V. 


.Below is a list of reasons for not drinking. On the line next to each J 
reason, write the letter of the statement which best describes how impor¬ 
tant that reason is or was for your not drinking. 


Statement: a. of no importance, b.of little importance. 
, importance, d. important, e. very important. 


of some 


I-don't drink because: 

— f amily members object 

y ~ -p arents did not drink 

_religious, moral objections 

_bad habit : 

--- - - b elieve it is bad for health 

- c auses addiction 

^ - d islike the smell 

- p ot socially acceptable 
\— no sense to it 


no appeal or desire 
Just never started, no reason 
_too expensive 

_tried it but didn't like it 
_tried it but got sick 
jt v/as illegal when growing up 
"because of Prohibition 
_don't know; don't remember 

_other_ _ 

• (specify) """ 


Please estimate how many ounces of water you drink per day and write the 
number: (The average drinking glass is about 8 ounces. 
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The Council For Tobacco Rksearcii-U.S.A., Inc. 





July 17, 1973 


Grant Application No. 877R1 


To: ' The committee comprising Drs. Andervont, Gardner, and 

- Huebner _ ■■ 

Subject: Herbert B. Herscowitz, Ph.D., Georgetown University, 
Washington, D. C. 

First renewal application No. 877R1 
/ "The Role of the Macrophage in the Immune Response: 
Effect of Tobacco Products on Macrophage Function." 



History _ • ’ - . ",.V./v. "• : ; 

Grant No. 877, for 1972-1973) was awarded in the amount 
requested ($32,623) with "priority in competition" for two 
additional years. •• . _ > 

Application No. 877R1 requests $29,940. The initial 
estimate for this year was $26,631. • 

Documents Submitted (attached) 

1. Application date July 15, 1973 (25 pages). 

2. -Progress Report No. 1, for October 1, 1972- •' • 

June 1, 1973 (4 pages plus IV tables). ; V v • , i 


Comment . • v , 

Except for Dr. Huebner, the composition of the 
committee for this application has been changed because the mis- 
classification of the proposal last year has been corrected. 


Dr. Herscowitz participated in the Macrophage Conference 
- held by CTR late last year. 


F.W.N. 

FWN:wg 
Ends. 



Source: https://www.industrydocuraents.ucsf.edu/docs/nrcmOOd0 : / 
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Cottsa., 

~~Dr 
• Dr 

-Dr 

•* ■ 



• - .: v‘ CARCINOGEHESIS . v ., #877Rl'l '% 

...Andervont • >>• . . .. , • ... . \ 

Gardner ' ' • ' • v 

Huebner 


, V i , 


The Council For Tobacco Researcii-TT.S.A., Inc. 

rss-. r?' 

110 EAST 50th STREET ft ST ^ 

NEW YORK. N.Y. 10022 ^ '' ' ; V 

(212) 421-8885 




• ■ . • 


. ■ * „ S* ... ;->V.r, 

' ’ V^vV;r-V 


Ei". JUL1 3 1973 


\ ! ■ • 


Lift ? 

lr 


: \. V^, \ ' Application For Renewal of Researct|jQf ( an.t^ .- v-i % ^ 

Vr- v : S ■■■'.'V-v'i ; ' • (Use extra pages as needed) ■ *. i- - ; *\ J'.' ■*: ;\»?.7- ; .% 

.7 *■: -ji? J7#£££• -S ,’•■ 7-7■ * ', • \ First Renewal g] Second Renewal Q . V%7 : Date: July 15, 1973 
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Institution & address: 
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Assistant Professor of Microbiology 
Schools of Medicine & Dentistry 
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Short title of study: "The Role of the Macrophage in the Immune Response: Effect 
* . of Tobacco Products on Macrophage Function•" 



. Proposed renewal date: October 1, 1973 

>. How results to date have changed earlier specific research aims: / ; “ • ‘ ' - 

At the time of preparation of this application, I can report that the experimental ^ 
results obtained to date have not altered our original research aims in any way. t:. 
We have established a working knowledge’ of our experimental system and are yiV* 

assuredly approaching the point whereby we will be in a position to test the \ 
.effects of tobacco products on macrophage function. . : 


How results to date have changed earlier working hypothesis: 

As specified in our original grant application, we felt that we would require, 
at least the first year of this grant support to establish an appropriate 
in vitro immunological system as a basis for testing our working hypothesis. 
We feel that we are making adequate progress toward that goal and will 
soon be in a position to do the appropriate experiments. Therefore, we do 
not feel that we have to alter our working hypothesis. . * * . ‘ v 
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;;£8. Anjradditionat facilities now required? Describe briefly: The Second and third phases of OU1* research' 
vi plaiT include a study of the effect of tobacco products on macrophage function and ^ 


■j 

**;r 


their participation in the immune response. .As will become apparent in reading 
tiie proposed experiments, we will have to employ 
.exposure of cells and whole animals to cigarette 


'M 

— 1 

a rather crude system for the 
smoke. Having had the opportunity 




to talk to other investigators, I find that such an approach has severe limitations.'’' 
>We feel that these experiments must be carefully controlled as to smoke volume, $$$$£ 
duration, intensity and frequency; therefore we request the additional funds to \ ; 
'^purchase a smoke generating device. We realize that there may be certain strictures 


vf^'on available funds and would hope that the Council would provide us with this 
?j£instrument either as a purchase item or on loan from another investigator not 

this device. > 1 P'.-r : : 


- ^-currently using 

6 ;’. 

: -v ' l 
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v.9. Any changes in personnel? Append biographical sketches of new key professional personnel: ; . .V ■*' 

\"A graduate student, Ms. R. DiBlasio, who had been working on a problem related 
"f‘to this application, has completed her requirements for the degree of Master of 
: iScience. She has been replaced by Ms. Kyung Jin Kim whose biographical sketch 
is attached. ■■ . -■ ‘ .• ■. * : v 
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.. 10. Append outline of experimental protocol for ensuing year. See attached. ; . .. ■ 

11. List publications or papers in press resulting from this or closely related work, (append reprints or manuscripts 
■ not previously sent). ■■■■' : . ■' 

Two manuscripts are in preparation: • 

DiBlasio, R., Rosenberg, J.B. and Herscowitz, H.B. A hemolytic plaque assay 
for the detection of 19S and 7S antibody-forming cells to keyhole limpet 
hemocyanin (KLH). To be submitted to J. Immunol. Methods. 


DiBlasio, R. and Herscowitz, H.B. Preparation and properties of a rabbit 
anti-mouse macrophage serum. To be submitted to J. Immunol. 
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12. Summary progress report (append in standard form as separole document, unless recently submitted). See attached. 
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Research Plan . 7;’. ,f.?\ Y* *V*.\ ;.-.7 ...'... 7 .. • V:.. • " ’•■ j *•>' 


77-7'7''- 'In view of the possibility that there has been some change in the 
>i£- , composition of the Scientific Advisory Board, I will summarily review the 





:'•■ By definition, the basic functional property of a macrophage is its /"■' 

' £vi‘ ability to engulf foreign materials. Although they may not demonstrate this 
;T t capability at all times, the potential for endocytosis is always present. : . 

• : d7" Macrophages take up materials essentially by two closely related processes, ■ 
phagocytosis (referring to particulate substances) and pinocytosis (usually. 

■ associated with soluble materials) . Both processes are initiated by the 1 

.'^'' interaction of the extracellular foreign material with the cell membrane (1). 

V:j. The particle, after entry into the cell, becomes surrounded by a membrane 

• Jf. . which eventually closes to form the phagosome. The phagosome detaches and 
moves to the interior of the cell where it meets and subsequently fuses with 
■'J.y/a preformed lysosome to form a phagolysosome (2). The hydrolytic enzymes of 

■ :?_ / this secondary lysosome degrade the ingested material and the endocytic func- 
; -tion of the macrophage is fulfilled- it is this product of endocytosis which 

: perplexes the immunologist in establishing a functional role of the macrophage 

in immune induction. ... 

The relevance of phagocytosis to immune processes of host protection is 
still somewhat uncelar. It has been suggested that there is no correlation 
between susceptibility to phagocytosis and immunogenicity (3). On the other 
-.7—hand, there is a great deal of evidence which strongly suggests that the 

macrophage is necessary for the initiation of the immune response (4) . Although 
TY it was claimed that it is the macrophage that processes the antigen to an 

immunogenic form and in some cases retains it (5-6), the essentiality of its 
participation in the induction of the primary immune response was not shown 
until recently. A requirement for two distinct cell types in. the .in vitro j- 
’W \'induction of the primary response to SRBC was shown by Mosier (7). In mouse i. 
spleen cultures, antibody production appeared to involve both the phagocytosis 
of antigen by a cell population capable of adhering to jfLass (macrophage-rich) 
and antibody production by a non-adherent cell population (lymphocyte rich) . 
Later, this non-adherent cell population was further resolved into its T and 
B-cell components. 

Various methods have been applied toward the separation of lymphoid 
elements so that studies of cell function could be achieved. Among these 
methods, was the application of anti-cellular sera to specifically eliminate 
a single functional cell type. Antisera against partially purified prepara¬ 
tions of macrophages have been prepared and tested for immunosuppressive 
activity (8-10). Unanue (9) found that antimacrophage sera (AMS) caused 
alterations in both structural and phagocytic characteristics of peritoneal 
macrophages. Hirsch et al. (10) confirmed and extended these findings to 
show that AMS-treatment resulted in reduced ability of macrophages to adhere 
to glass and interfered with their ability to phagocytize zymosan particles 
Further, they showed that treatment of mice with AMS interfered with their 
ability to resist infection with viral agents, suggesting an altered immune 
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mechanism. In extending these experiments to in vivo systems, it was found ■ v 
that pretreatment of mice with AMS resulted in a marked reduction of the 
"primary response to SRBC or diphtheria toxoid (11); however, normal rabbit •'••.■-' 
serum seemed to be as effective in this regard, thereby complicating the 
: interpretation of these experimsnts. Loewi et al . (12) found that AMS did • 
not inhibit* the primary response to SRBC and Unanue (9) failed in an attempt 
Jto use AMS to suppress the _in vivo response to KLH. On the other hand, it ' : ,-' 

was found that by controlling the dose of immunogen and time of AMS administra- 
tion the primary response to SRBC could be markedly depressed (13). The work V,"'' 
'of Jehn et al (14) suggested the necessity of macrophage participation in the 
secondary immune response. Pierce (15) studied the secondary response to SRBC 
•and suggested that macrophages did not actively participate. On the other 
hand, Theis and Thorbecke (16) found the SRBC anamnestic response to be macro- 
'phage“dependent. Using more sophisticated techniques for the preparation and - 
purification of macrophages, Feldmann and Palmer (17) showed that macrophages 
were required for the induction of the secondary immune response to large 
complex antigens (i.e. SRBC) but were not involved in the processing of small 
soluble antigens, suggesting that the requirement for macrophage activity 
probably depends on the physical size of the antigen. It soon becomes apparent 
that there Is no consistent agreement among investigators as to the requirement 
for macrophage processing of all antigens to initiate the immune response, how¬ 
ever there is compelling evidence that particulate antigens are processed by 
macrophages for both the primary and secondary responses. 

Macrophages also appear to play a role in cell mediated immunity. There 
is sufficient evidence to suggest that the macrophage functions in the afferent 
.linib of the delayed hypersensitivity response, both by transporting antigen and 
processing it (18). There have been reports of the successful transfer of 
;• tuberculin sensitivity with purified parparations of alveolar macrophages from , 
•sensitized animals, suggesting that macrophages can act as effector cells (18). 
vln addition, Thor and Dray (19) have shown that an immunogenic RNA prepared 
..from cells of tuberculin-sensitive donors was capable of transferring delayed 
-^'reactivity to normal human lymph node cells. There is also evidence to suggest 
that macrophages contribute to the rejection of allografts. They probably 
•. function in the afferent phase of the response by transporting and/or processing 
antigen-;—It was found that selective destruction of macrophages or interference 
/•with their function prior to grafting resulted in a prolongation of graft sur¬ 
vival (20-21). It has also been observed that allografted tumors stimulate an 
• infiltration of macrophages into the tumor area where they contact and kill the 
.tumor cells (22). .Further, Old et al. (23) demonstrated that macrophage-rich 
preparations of peritoneal cells from animals with certain chemically induced 
tumors could transfer specific tumor immunity to syngeneic recipients. In 
addition, it has been suggested that non-specific stimulation of macrophages 
by RES-stimulating agents frequently results in increased resistance to tumors 
(24). 

It is generally accepted that the adaptive immune response evolved as a 
general vertebrate protective mechanism to eliminate ’’non-self" components (25) . 
Burnet suggested that the immune system functions as a surveillance mechanism 
to aid the individual against life-threatening challenge. The surveillance 
concept has been suggested as a defense in human cancer. In simplest terms, 
surveillance assumes that tumor cell clones emerge continuously during the 
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V . life. of. an individual, .and.'.that effective .mechanisms 




incidence‘of cancer. Indeed, the evidence of Good and Finstad (26) indicates 

: f^ tTiat natients whn havp nnncrpnlfal nmrmvnnl nrrinn 1 rlofon+c n-r»rT na-t-ionfc t.tV*o 


5^^^ < ^* ?8 - eiSU,!ll *^'- <en8l,; ^ 1 Sntjw?? i^een. suggested that ..the developments- 
'*$?■/. of cancer is associated with a progressive inability to eliminate "foreigness j 
^||r which is related to a decrease in efficiency of the immunological defense •• • ^'^0$ 
>?;§>>: mechanisms (27). It should be noted that most chemical carcinogens are also- 
’immunosuppressive (28) and that many, if not most, viruses known to cause . 
cancer in animals can also suppress the host’s immunological reactivity. 

. Ig.'. Thus it would appear that any alteration of the immunological defense mechanV 
-{‘ft- -ism may contribute to the establishment of malignant ceils and the eventual . 
demise of the host. ■ , i; >. 

'’ There is sufficient evidence available to indicate that cigarette smoking “t-V^ 

( has an adverse effect on an individual’s health. It has been shown that ... -t t-tl-V 
tobacco-derived products are carcinogenic in experimental animals under appro- ••‘rf-.' 
'..‘priate conditions. By virtue of their location, alveolar macrophages are of .• 
prime Importance in protecting the respiratory tract against insult by foreign '/{A?.- 
•Sg^rTnaterials. -' It is . therefore essential that a comprehensive. evaluation o£,4:he.•, 

'effects of tobacco TVcnfluctR on mac-cnribacro fnnct-iori be nawisil rmt so tliat mo *.W*i Uik’i 


.^{<i;J^i,In..this, r.egard.,..Green .and Carolin >(29) observed that cigarette smoke \>\ 

depressed the ability of rabbit alveolar macrophages to pha'gocytize and 
•^{ inactivate S. aureus in an in vitro system. Leuchtenberger and Leuchtenberger' 
: ;K.‘- - (30) compared the effects of charcoal-filtered whole cigarette smoke and '■i.i&S. 

. unfiltered smoke on the metabolism of mouse and hamster macrophages _in vitro, -.ff 
{ . Whereas unfiltered smoke resulted in a series of regressive changes culminat-, ' '..O-H 
■ ;' f " ing in cell death, the gas phase of charcoal-filtered smoke appeared to enhance 
metabolic activity as determined by incorporation of ^H-thymidine into DNA. . 

The explanation of this observation is unclear at present, however they suggest 
that .the phagocytic cell may be especially sensitive to the action of cigarette 
smoke. This is supported by the work of Eichel and Shahrik (31) who reported 
that charcoal-filtered cigarette smoke inhibited the phagocytic function of 
human oral leukocytes. - . 

C The literature concerning the effect of tobacco products on antibody --j■'* 

formation is rather sparse, dated, and confined to in vivo studies. In 1907 
. Leva (32) studied the effect of injected nicotine on the formation of antibody 

to the typhus bacillus. In five animals given nicotine (1.5 - 2 mg) daily for V ‘~'v>: 


*■ rbv . 'u i er u - v.T- i ♦>’. 
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'^r -^^and apathy following nicdtirie administration'. ’Dohzelli '(33) acutely exposed ' 
animals,'to; cigarette smoke ;and_ noted. a^cbfep in typhoid agglutinin 
at 6 hours host exposure and Which fully Recovered in 24-48 hours. .." In 


^"[“inhibited; the'final titer/being less than fouhd in unstimulated controls.,. In 
•-vv^t 'another group of experiments, Guardasdione. (34) .found that the .injection of ’ ■:?{&£% 
.nicotine resulted in a reduced response to a heterologous erythrocyte antigen, '*"'££ 
.•fptv-: ; :;the decrease being more evident as the dose of nicotine increased. ..in' all. 
: ^>iV.v;.pf. these studies, the effects of tobacco products were evaluated in in vivo 
"]S^ 1 ^steins !: ’-^6he therefore^fist/^u^Stiori'Whethe'r'the^iriimimoS'uppressive effect 

- n"hc QTTrrorl T.mQ rfno rrbnorpl nwfnnlflCmin nnn Qr%Ti*r-r>rr rvr'" C*npm'fnn f nr ’ opll fi * nf V‘ t-S? 



<l-V il" "' .'/.It is postulated, that the intact immune system serves as a surveillance 
•'^.••'•" .mechanism for.the inhibition of expression of malignant cell clones.' 'It Is 
■■ apparent that the cells of the reticuloendothelial system are actively in- 
/: volved in maintaining the health of the individual. Numerous studies suggest -'-Vi 
. that macrophages are involved in the induction of both the humoral and cell . V-V) 
f .mediated immune response, probably at the level of antigen processing. There 
Vis evidence to indicate that blockade of RES function results in an inhibition- ; • 
'&tfTA of immune responsiveness. Several studies have shown that tobacco products .. ,o..- 
interfere with the phagocytic capabilities of the macrophage. Further, it has 

nr. 1 * < -» t - t -i *t v: ^ : nr * .s 3 - -;^*rri • • - ► iii. i V i ’* j 1 t \T * •. .4.*.* *v *'- - 



-v. 




Specific Aims ; 

, i r.rcv».- j r ... - . .f iZf-. . 

'.The specific aims of this research proposal are to study the role of the 
.Sv .• macrophage in the immune response. We are interested in determining the effects ■ 
of tobacco products on the ability of macrophages, in general, and alveolar / v" 
/./'.'/macrophages in particular, to participate in the. immune response. . ^jcperiments 
' o;.r., V wiil be devised to clarify arid evaluate 1 the following "parameters: 

• ' ' ''(Year if " " "• '• 

1) To further define the role of the macrophage in the induction of the immune 
response. 


C 


a) To develop a method for the detection of single antibody forming 
cells so that we may study cell cooperative effects. 

b) To study the interaction of macrophages with different physical 

forms of the same immunogen. . - • ' * 

c) To use various methods of cell separation to achieve pure popula¬ 
tions of lymphoid cells. •• 4 

■ 5 /. ./ ;/ • 1003543998 
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C' 4‘ 1 5-m 2 |4- C: '^ •*®° Prepare-'and characterize'the e: 
'.'■it :: ; vp- ri P^^‘ C) - , TOfiG®Spha'-ge ^eriS^'dri^the' Induction 




w *-v' wx ~ - V1U U auu - vivo exposure or .-peritoneal; *. 

%?'* a . eo ^ ar macrophages to ^nicotine on their : phagocytic and other -v 

£f^SCVi : . ; ri ifri*?;—r^unct: iona.1 capabilities. u ; u t* ■ t •...«>?»£• wv.;*.> .... .>,; :,;- .......: 

•:v -••' ••■ *’, ; c-4 ' .t'u-- ' -•■ A-^dc*: :?.' i-Sififfi 

". ? - - .-v''-.. Cl) To determine the fate^ and localization of the phagocytized- '^ivV'ry.y?^ 

^t Cryj7 ^ 3lltigen : rt '’ rrrt 1 +■ ry* 1 ■»c f* ■? r»i ^ **»v» 0 .+1 } r.>-*-» *h he* i vnvnimnsimnvpsfj a vf-». Rt- XQ C t ■ 

- 7 -V ••7 r p 1 : - ':. '. *:. TJ r"":*;'- r . : : ’“.v*;--;*: ^ iIr -vS r‘‘ 

• • ..To study the effect of jm vivo and in vitro exposure of peritoneal ' 

- - ’I *. >w 1 and a I VPnl AT Tnsm^nnVia (TOC 4- n —u ^ i._ • i * . _ ■ 


•gC.( Year 3)^ yi -.. ; - . ; . - v s ^ , f ^ ;V _ 

$£#. 1° determine the effects of tobacco products on macrophages in relation 
^ eir ablllt y bo participate in the immune response. -*•* 

a) To study the effect of these agents on the initiation of both the ' - V.?Cr:; c 
Jin vivo and in vitro humoral immune response. •••.••. • ; • v$C0\;?i 

"hi Tr> c+*vu^*» +-"Urt —i? _ _ . - _ ’• _‘ " * ’* *-"■* '•* " • ** i J ’■*'* 


General Outline ' 


* •: .;: ■? ;-v •*. ■;:i. »* vs-jaf 

’ \ ’-- n / n'i "x'l 

* * ;■ . *’ * s > * ^• ’ : \* m - *:;. ■ 4 *y * 5 $ 


h yP°^ heSls of this proposal is based on the evidence which ■ 

^ .suggests that .macrophages contribute to the' initiation of the immune response ' 

; ' nLooLo! ^n? f processin S and that interference with their phagocytic ' ^ 

•T; 5^®® s es..wiii. result in an altered immune response. Although the literature *<••'.** 
, :v .offers numerous references to the participation of macrophages in the immune ’ 

S°ali e ’f there i S C ° I ? Slderable controversey as to whether macrophages interact’”' 

f °^ mS an tigens m both the primary and secondary immune responses. ‘ u - r -^. 
fS re j!. ln ord a :t ’ to successfully carry out the proposed research regarding 

S e p SSi^ S ^°5^ baCC ° p ^ oducts °a macrophage function, it is first necessary""" "•■'• 
to estabiish that macrophages are involved in the processing of antigen. Our 
accomplishments toward that goal as outlined in item 1 of the Specific Aims ' :; 

J he a ^ ac i? d ?vo ^ ess Report. At the time of this writing, some ■:. vV v 
f LI ^ thS ^ efore the fl ^ st anniversary of this grant, we feel that we are ', 

/ operating at a pace consistent with the goals set for the first year’s •' >.V 

w accomplishment. .-. • .. ...... 
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the third phase of this proposal • (Year 3) we will study the effects 


tobacco products on the ability of macrophages to participate in the" initia-' 
'Jfg';. tion of the 'immune response.""’Macrophages from tobacco-treated'animals .or 
■0M -macrophages treated in vitro will be studied for their ability to participate 
f^irin the initiation of the immune response. Several systems will be employed 
in these studies. In the first, we will test the ability of tobacco-treated 
Jjj; macrophages, after interaction with antigen, to initiate antibody formation 
t.^r’ ^in vivo upon tr'atfsf’eir of these cells into nonimmune syngeneic animals. 1 -In' 

^• a second system, we will study the ability of tobacco-treated macrophages to 
'"iliy initiate the in vitro and in "vivo anamnestic responses. And lastly i we will 



^2. General Procedures : \. 

; '. v In view of the fact that our‘methodological approach has not changed, the ^ 

‘ procedures to be described in the following sections are essentially the same 
f as submitted in the original application since it was intended to be a three -V.~ : 
. year study. However, there are certain additions to our experimental approach V - 
which we feel will add to our basic understanding of macrophage function. 


~S-v.T' a. ttnir 


a. Animals and macrophage source 


r 





'.y Ctribution of alveolar macrophages to the immune response. The mouse will serve 

as the source of peritoneal macrophages since a significant amount of data has w 't?H 
.‘j..: already been generated concerning the phagocytic capabilities of these cells -■ 

; V;- as well as their participation in the immune response. Although it has been •’V V:* 

. shown that both alveolar and peritoneal macrophages are morphologically similar "1! 

t- :.as to cell type,-they appear to exhibit biochemical differences. The hydrolytic , V- 
"enzyme content, which is an important constituent'of these phagocytic cells, is, 

3-4 times greater in‘alveolar cells than in peritoneal exudate cells (35). The 
metabolic pathways of the two cell types appear to differ during phagocytosis. ‘ r "’\' 
. Alveolar cells utilize oxidative phosphorylation whereas peritoneal cells appear 
'to utilize the glycolytic pathway for energy (36). In view of these facts we 
will use both cell types wherever possible so that one will serve as a control 
for the interpretation of data generated with regard to the other cell type. 
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. ^'. ' : (1) * Isolation 6 f Racrophages ; 

vha .rrocyrjo cr:pr»o: ljl. it'n r> .« or m?*o popi 5f?of's 1 

-..p-x*acxhe method of M^fvik et : al. (37) will be employed to obtain Unstimulated 
rabbit alveolar macrophages.' Briefly, rabbits will be sacrificed by injection 
of a lethal dose of Diabutal ...(Diamond Labs, Des Moines, Iowa), the chest cavity 
^opened aseptically and the trachea closed.by means of a sterile hemostat. The 
trachea will be transected above the clamp and the lungs, heart and trachea 
will be-dissected'out. -A volume'of 30 ml. of Hank’s balanced-salts ; solution 
will-be injected Into the trachea until the lungs are distended, the lungs*'-'^1^:2^ 
messaged and'the fluid drained-into’sterile'centrifuge tube's.The' cells will 
be tecovered'by centrifugation at 1,500 rpm for" 15 minutes and resuspended "• 

.in culture'medium containing 20% normal rabbit Serum. The cell suspension . yX'i'-. 

so obtained has been shown to be contaminated by less than 2 % of other cell ?$$$$§& 


•JSijgv’i! types. ! c'- »> ^ .fry- • y *. -*> vy.. *4> 
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'.' Both stimulated and unstimulated peritoneal macrophages will be obtained 
front mice". ' For stimulated .peritoneal exudate'cells, mice will be injected 
with 3 ml. of fluid thioglycollate medium (Difco Labs, Detroit, Mich)., 
according to the procedure of Argyris. (38). Three days later, the mice will 
be sacrificed by exposure to chloroform vapor and 3 ml. of BSS containing 
30 units of heparin will be injected into the peritoneal cavity. After 
gentle massage of the peritoneum, the fluid will be collected and cells ' . ;.. 
recovered by centrifugation as above. The cell pellet will be resuspended 
in culture medium containing 20% of new-born calf serum. Unstimulated G per- 
itoneal cells will be collected by a similar procedure except that fluid 
thiogylcollate will not be injected. . / ' , • / '. . *: ?:*Vf 







Experiments on the Role of the Macrophage in the Immune Response : 

- '.Vt.; ; . - ■■ •» .y ■ . - . . 

a. ' General Methods 
Antigen: /-£-£; 

' y -v^ v "Pr ' - T 'tr*yov^‘pr*cr » t0 11.. JfivjilG* D v ‘Cli L..O'ih£ , _ 

'Keyhole'limpet"hemocyanin (KLH) which is a potent 'immunogen'/^^Inducing ' 1 " 

‘.f .high concentrations of antibody, evoking high levels of immunological memory, yHfyf 
“"■.';'5hd ’'involving a "large' number of cells' in "the "synthesis "of antibody (39)" will"'' 

%V be used as the antigen. KLH obtained as an ammonium sulfate slurry (Pacific . 

- Bio-Marine Supply Co., Venice, Calif)., will be purified according to the ' -.t 

. .procedure developed in my laboratory (40). Briefly, after extensive dialysis . - 

the-material will be concentrated by ultrafiltration using an XM-100 membrane • 

• (Amicon Corp., Lexington, Mass). The KLH will be fractionated on a column of ■ 

. DEAE-cellulose employing a linear salt gradient of 0.05 M NaCl -0.05 M P0i|, 

‘ pH 6.7 to 0.4 M NaCl - 0.05 M PO 4 , pH 6.7. The first peak eluted from the '■ 

column will be concentrated by ultrafiltration, dialyzed and fractionated by • 
molecular sieving'on a column of Bio-gel A 5m (Bio-Rad Labs, Richmond, Calif). 

The first eluted peak, which is the purified KLH, shows a single component 
as determined by the following criteria: double diffusion in agar, immuno- 
electrophorcsis, analytical'ultracentrifugation, and disc electrophoresis. 

This material will be adjusted to a final concentration of 2 mg/ml, sterilized ; .1 

: 'V.y, 
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by Millipore filtration and stored at 4°C until used. 
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* > 7V (a) Preparation of dissociated KLH )7 

w - v v...w. iLi.. i*. ,-. i.i. tr • u3.ri'.v 

-Purified KLH 'will be dialyzed against borate-saline buffer, pH 9.0 
% ; :l'at 4°C overnight. •' -'Since it was found that once dissociated at pH above 



..... . Cb) 

^-Purified KLH will be "chemically aggregated fusing the water soluble *n- 
carbodiimide reagent according to the procedure of Golub et al . (42) . ■.*- 
^•rin-addition, KLH will be rendered particulate by absorption onto bentonite 
particles (43) . 


’**■ ;\r 

, ,-V ■>• i* j 




(c) Trace-labelling of KLH 7"V 

•;>*/> \ Both associated and dissociated KLH will be trace-labeled with x D Iodine - v T 
by modification of the chloramine T method as described by Sonada and Schlamow- 
- itz (44) . -We have routinely used this method to obtain labeled proteins of ' '•••■• 

•■;•. high specific activity. ' • • ■• •• • 

(2) Tissue culture methods for the initiation of the in vitro immune response 

Lymph nodes or spleens from animals previously primed with KLH jm vivo 
•'• will be surgically removed, trimmed of connective tissue and weighed. Cell • / ■' 1 •;' 
.5.*=—suspensions will be-prepared by disrupting the- organ with stainless steel -.:•; rv. ; v-' r - 
screens. Cells will be washed in 0.15 M PBS, pH 7.2 and adjusted to a final 
' .. concentration of 2 x 10^ nucleated cells /ml. Culture will be carried out in 
V'-' MinimalEssential Medium (Eaglets). The medium will be supplemented with 10% 

;of heat inactivated normal serum (rabbit serum for cultures of rabbit cells 
'and fetal calf serum for mouse cell cultures), 2 mM glutamine, MEM non- 'V 

essential'amiho acids, 100 units of penicillin,' 50 fig 6f streptomycin and Ifig 
of Fungizone as used previously (45). To detect newly synthesized antibody^ 
l^C-Ieucine will"be added" to thie culture medium.' ~ Cells will be incubated 
at 37°C on a roller drum (1 revolution/ 6 min.) in an atmosphere of 5% CC^ 
in air. V \ ?*-7\* ’ .n".. • 

’ 1 ; A’portion of the cell suspension will.be stimulated with 100 fig of KLH 
while another portion will be incubated with BSS and will serve as control. 

After 24 hours, the antigen will be removed from cultures by sedimentation 
of the cells followed by washing to remove unbound antigen. The culture 
medium will be changed completely on alternate days. For the determination 
of * newly synthesized antibody, the extra-cellular medium will be dialyzed' 
extensively to remove unincorporated ^C-leucine and subjected to the assay 
procedure described below. For the determination of cells engaged in 
antibody formation, cell samples will be removed on various days and assayed 
by the plaque technique which will be described below. 
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••• ••;, / f (i3) ". Methods'for the' evaluation'o'f the immune response 


f ^-ulifiLi/ (a) Protein and antibody assay : :'cu- ■////'■• •••. • ; •;.ji. ;./£ N-.^.;V.- 

'•''^v'^^'^^tOverni'pNvr:- 4 •■•: tur.c-i ._• war.-. 7i!-..j".-\rr-jfW..o“.c:’ r s:1/w 

Newly synthesized extracellular proteins will be determined by pre- *' l 
^Sp^cipitation of culture fluids with cold S% TCft as described previously (4-5) . • ; f ’V^ 
^^^ ■De ’ -h'ovb Synthesized- antibody will'be measured .by. the coprecipitation assay 
(M-5) employing ^C-leucine as the precursor of antibody. This method is an 
: extremely;.?eriSitiye..andjspecific assay of antibody synthesis including ■ : 

^••■ antibody of low binding affinity. ’ ... /'■ .•■. y _ \ 

, :;T v ">yv*'- '’*3> ■./•'.*/. *" ' . ; . ■- ■ * . .*•’* ' . .•) 

^ ^ r ' ^ 0 3 ) ' Plaque assay - O'. .-y •• ’ 0 


■* . * *- - V. w;.•; C'.'O ...;:/•_ 
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m-j.?: Cells will be assayed for their ability to' form hemolytic plaques 
employing the slide monolayer system of Cunningham and Szenberg (4-6). Briefly, . ; 

' lymphoid cells at a concentration of 4- x 10 ^ cells/ml. will be mixed with ..** 

'' '4 x 108 sheep erythrocytes/ml. which have been coupled with KLH by a modifi- /- 
cation of the chromic chloride method of Kotoulas and Moroz (4-7). After the . 
ifU-addition of guinea pig complement ( 1 : 10 ), the mixture will be added to each 
•r/«‘5 M bf 3 chambers on a glass slide and incubated for 30 minutes. . Plaques will , \ . 
"s:;the enumerated by examining the slides under low magnification. To detect ' - 

'-.Jjy. indirect plaques (IgG plaques), an appropriate concentration of Anti-IgG ; ^ 

serum will be added to the chambers. A full description of the various - / 

C " parameters relating to the establishment of this system as well as kinetic . ■ - 

studies employing both rabbit and mouse lymphoid cells are presented in our *■ • • 
Progress Report. . . ; .j; \V ‘ .' v^. . : 
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. b. The Role of the Macrophage in the Immune Response 






c 


. (1) Preparation of homogenous cell populations - r : .. 44 • 

■'^S^^’Vairious procedures "are available for the Separation and resolution of . 
''• heterogeneous cell populations into relatively Homogeneous cell types. 441 The 
;;advantage of using purified cell populations in the study of the cellular 
■ interactions in the immune response are obvious if one is to determine'the 
‘^/contribution individual cell types to the inductive events of antibody 
^ synthesis. Basically, two properties of lymphoid cells have been used to 
achieve separation, these are based on density differences and the ability 
' of phagocytic cells to adhere to glass. - r. 1 / «ri::r^*u*cu- n J.u*• v;:.‘ j 

• <; (a) Separation on the basis of adherence 

*'"■■■ Cell suspensions will be prepared as described above. The cell suspen¬ 
sions will be incubated in complete MEM at 37°C in plastic petri dishes 
essentially according to the procedure of Mosier (48). After 2 hours, the 
supernatant fluid containing non-adherent cells will be removed. The 
cultures will be incubated overnight and the adherent cell population will 
be removed with the aid of a rubber policeman. 


. '> *. »‘*£* - . 
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.(b) Separation on the basis of density 
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v. "' Cells obtained by~ the described methods will be centrifuged on gradients 
of bovine serum albumin according to the method of Raidt et jal. (49). We 
will also subject cell populations - !:*! density gradient centrifugation on • 
r;ficoll as descried by Gorczynski et al. (50). We have used the latter 




>U(c) > Treatment of lymphoid cells with carrageenan ’ ^^ 

^"^'Carrageenan, a high molecular weight sulfated poly galactose obtained 
from marine plants has been shown to be toxic for macrophages both in vitro 
(51) and in vivo (52). 'In these studies animals will be injected with vary- 
Jing doses of carrageenan at appropriate times before and after' immunization 
with different physical forms of KLH. Similar experiments will be devised to 
;.V: determine the effect of carrageenan on macrophage function in the in vitro 
•••immune responses described herein. These additional studies should further 
..i-.' corroborate the functional role of macrophages in antigen processing. 


Characteristics of the separated cell populations: 


( The cell populations so obtained will be examined for morphological 

homogeneity by phase contrast microscopy. 

. -(b) Function . •••. •••; Vr : r 

Cells obtained from'fractionated "gradie'nts will lie assayed for functions 
" '. / routinely associated with macrophages. Those fractions determined to have 
..^ morphological properties of macrophages will be returned to tissue culture 
and examined for their ability- to adhere 'to plastic.- In addition these 
•Ml"‘cells will be incubated with particulate materials and their ability to t 
phagocytize will be evaluated. • : 




(3) Induction of antibody formation . ... 

t , -Fractionated cell populations will .be tested for their ability to 
participate in the in vitro immune response. The cell populations will be 
incubated with the different physical forms of KLH in the presence and 
absence of macrophages. Cells and culture fluids will be assayed for 
antibody formation by the methods described. Reconstitution experiments 
will be performed by adding purified macrophages to the lymphocyte popula¬ 
tions followed by in vitro stimulation with KLH. We will also incubate 
purified macrophages with KLH _in vitro and then add these sensitized cells 
to the lymphocyte population and observe for antibody formation. 
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■v- .To dei'ermine whether nrevinns pynnsnrp 1"n TCT.H bv manr*onbacrps is T'ecmT'red ■' 




yV/'-.To determine whether previous exposure to KLH by macrophages is required 
r \'*-- for the induction of the immune response, we. will .prepare purified alveolar . v&js ; p-.v 

.y ; v::vand peritoneal macrophage populations from nonimmune animals or from animals 

.. ' * ’ 



'^f-^should give us an idea as to whether macrophages have a specific function in 
<v ” the antibody response or merely serve as a possible antigen concentrating ' 

•. 


mechanism. in a. .nonspecific iiianner. ~i-i- •/ 


*"V"« '"/■ iff. 
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(4) Macrophage processing of different physical forms of KLH : ' r 




12S 


I- 


-Purified macrophages will be incubated in'suspension culture with 
4 ; ■• labeled KLH at 37 °C according to the procedure of Unanue (53). These 
jP"±. experiments will employ the different plysical forms of KLH. The cells will C*. 

be separated from free antigen, washed and the radioactivity associated with 
the macrophage will be determined in a gamma spectrometer. To determine the 
location of the labeled antigen, the macrophages will be disrupted and fract-. 

• --ionated by differential centrifugation. To accomplish this, cell extracts 7'/iT 

will be prepared by ..disruption of macrophages in a glass Dounce Homogenizer. 

• ' -/The homogenate will be centrifuged at 200xg for 5 minutes to remove unbroken '..• > ';.-lV- 

cells. The resulting supernatant will be separated into membrane and cyto- 

C plasmic constituents by centrifugation. Each of the fractions will be assayed 
for radioactivity. Such experiments will provide information as to the ability 
: of macrophages to handle the different forms of KLH and will give us some idea V" 
as to whether the KLH is processed in the macrophage or if it remains associated • ■ 
igt/rwith the cell surface. ■ In addition, it will be necessary to determine whether 

binding of antigen to macrophages is a function of gamma globulin (cytophilic 
antibody) or the macrophage surface; to do this we will use heat inactivated 
v^/>’ serum. Antigen uptake will also be measured in the presence and absence of .. *'£^‘1} 
complement. *• l-~ v — -- • - •■ , •. >—;.• / ; .. ... & ■; • •/hv 

, T . 1 ■ ■ .. - - ' \ 'Z ■-.t-.'-. -c: -;r*‘V r v V*• / •-' 

(5) Preparation of anti-macrophage serum v 

An additional approach to the depletion of macrophages from a heterogeneous 
lymphoid cell population will be through the preparation of a specific anti- 
macrophage serum. As discussed above, most of these studies performed to date 
. with : such a' reagent have yielded equivocal results. Macrophages will be obtained 
- from the peritoneal cavity of nonimmune animals as described previously. The 
cells will be washed and purified by a combination of both of the purification 
procedures described above. Briefly, cells will be cultured in MEM at 37°C 
under 5% CO 2 . Nonadherent cells will be removed and after a further incubation 
the adherent cells will be removed and fractionated by density gradient centri¬ 
fugation on ficoll. Purification will be determined by botli morphological and 
functional criteria. Macrophages so purified will be injected in complete 
Freund’s adjuvant (9) into rabbits by intramuscular and subcutaneous routes. 

Three weeks later the animals will be given a booster injection of similarly 
purified macrophages. The animals will be bled at various times and their sera 
evaluated for specificity and then assayed for antimacrophage activity. Pre- ' 
liminary results of these experiments are in the Progress Report. r • 
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(a) Assay of anti-macrophage activity .’_ • . .. ", • . ; '.;A /;'•’ 

' '~n 1 r ,,,. ..,.. ,■■ r •* ••' . > u -■—— fr ''*00* m r, cd • : ? v'^C' 5 S 

y 'Previous reports have shown that serum prepared against mouse macrophages 
also"contained hemagglutinating antibody for mouse red blood cells and showed 
Cytotoxic activity for mouse lymphocytes (9, 13).. After assaying our anti- 
.macrophage'serum for such activity, Appropriate absorptions will be made with 




•y *\ ;VV 

■* .V r .V;* : U .V 

v&y 


mouse RBC and purified suspensions of mouse thymocytes. Finally, we will , 

y the following criteria^ ’ 

•r 1 i'-J-ij 4*r\ Qfrrrl n-hnna-fo nimi-pT or! 


assay the serum for activity against macrophages by 

ability 'to l 'inhibit "fihAgocytic function "19' '14) ^“ability to agglutinate purified 
.macrophage suspensions and ability to injure or kill'macrophages in the presence 
of complement as detected by the release of 51cr from labeled cells (54) . The 
anti-macrophage serum will then be tested for its effect on the induction of the 
.immune response in two systems. Results of these experiments are in the Progress 'jf{ 
.Report. - 

As- .*>. i , —• '1.25t ■ 


(1) 'ih vivo 'experiments " 
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; .•••'"' Both unstimulated KLH-primed mice will be injected with the specific anti- 
macrophage serum at varying times before and after the injection of antigen in 
an attempt to achieve macrophage depletion. Control animals will be injected 
with normal rabbit serum. The animals will be bled at various times thereafter 
.and the sera assayed for circulating antibody levels by passive hemagglutination A 
•’ (55) and by the antigen binding method of Farr (56) as previously described (45). "•}£; 

... • (2) In vitro experiments ' ' V v. • ' 

Spleen and lymph node cells from KLH primed animals will be incubated with -A 
•.varying concentrations of specific anti-macrophage serum. The cell population 
'. will then be stimulated with KLH and antibody formation determined. . Differential 
Ace'll''counts will be made to determine the effective removal' oi macrophages. • 

• Similar cell populations will be treated with normal rabbit serum and serve, as "-?■ 
controls. In these experiments we will also evaluate the potential handling ; 'V'-' 
of the different physical forms of KLH by macrophages. 

The experiments described above, constituting the first phase of this 
’proposal, will establish the role of the macrophage in the immune response. 

Although many--of-these-experiments-have been-completed and are presented in 
the Progress Report, the definitive experiments in which we will manipulate 
' the cell population are just at the point where they can be initiated. The 
above protocols were presented so that new members of the Advisory Board will 

be familiar with our experimental system. . ... .. .. ... ...... 

•'.wiiV k -- • • -di.- ■■ - ... : c-i •*. -.- 

•' The remainder of the protocol describes our plans for the next two years. 

4. The Effect of Tobacco Products on Macrophage Function 
(a) Exposure to tobacco products 

In numerous studies attempts were made to simulate actual smoking con¬ 
ditions under experimental situations. However, in evaluating these studies, 
one must consider that there is tremendous variation among smokers with regard 
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V to the volume of smoke- inhaled with each puff, the number of puffs taken per a 

• ■ cigarette as well as the number .of cigarettes smoked in a given time period. . }&TSi 
', f ’l ..Therefore.to say that we .are simulating actual smoking conditions in. 

:,y\ /.experimental situations is somewhat unreal. What we can only hope to do 

..When.studying the effects .of tobacco products on macrophage function is to ... 
v'use a standardized set of conditions which will be reproducible throughout'/ 

•^the experimental design .7 

“»‘ 'A *t--V ' V /: ■ • v/'-r>- 1 *- VVV~ -’ iv-1. —v. /K *’V '•? l 'X-.*> -V iCJ’J ~SL y 

^/;:,We will, evaluate the effects of cigarette smoke on macrophage 'function.”/ 

In these’studies we will use both whole smoke and the gas phase of smoke/ 
tGas phase'smoke, will be prepared by filtration of whole smoke as described s !*''.}] Jy/’Z 
.by Leuchtenberger and Leuchtenberger (30). In view of the fact that there ._/' 

'are pharmacological differences between components of smoke obtained from “ f//../-:/ 
the beginning and end of cigarettes, we will use smoke obtained from the 
middle of a.burning cigarette for in vitro studies. Smoke will be collected 
; in a glass syringe fitted with a piece of rubber tubing to hold the cigarette. 
.After determining the volume of smoke obtained from the burning of a whole . 
cigarette, we will use 50 cc of mid-smoke which will be collected in a fresh ,; 
glass syringe. In order to more rigorously control the variables involved ../ 

.in using such a crude system, we would much prefer to carry-out these 
experiments with a standardized system such that employing a smoke-generating 
devise. Therefore, such a machine is requested in our renewal budget. 

(1) In. vivo exposure to cigarette smoke . _ ■/-, .*••' ■ •' J.- 

Animals from which alveolar macrophages are to be obtained will be exposed 
'to whole smoke or its gas phase for varying periods of time. The animals will 
. be sacrificed and macrophages will be obtained which will be tested for phagocy- 
- T tic function as well as ability to participate in the immune response. 


’i*'. V. 

■'MkZ 


■ 4- i* ■' 


■ T \ \ .■»»-» ri;v- 
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Iri vitro exposure to cigarette smoke 
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^/..’/■ Macrophages in culture will be exposed to varying volumes of cigarette . 

; smoke for varying periods of time according to the. procedure of. Green and . * Vi?; 

r Carol xn (29) . '. ••• . . : • • .* 
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(3) "Studies^with nicotine 
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C 


In addition to cigarette smoke, we will also study the effect of nicotine ' ’•"/.! 

on macrophage function. These studies will be included since we can use controlled 
amounts of a specific component of tobacco. Varying concentrations of nicotine 
tartrate" will be added to cultures of alveolar and peritoneal macrophages ■ 

according to the procedure of Bond (62) . .•-•.'t.:/.;,/ 

(b) Experimental Procedures 

(1) Effect of tobacco products on phagocytic function 

It was observed by Cohn and Ehrenreich (57) that the pinocytosis of certain 
disaccharides by mouse peritoneal macrophages leads to extensive vacuolization . ; 
of the macrophage cytoplasm. The vacuoles were shown to be lysosomes containing v 
“the pinocytosed disaccharide. Disaccharides which induce vacuolization were 
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.indigestible and,evidently too large to escape readily from the macrophage 
'.lysosomes. Thus one has a visible marker to determine*the extent Of phagoey- 
" tic 'function' of a cell population. •'•£*•.***!■?tssr/X .- • u! ... .. > o.-'idh .• h: . 

'T.y ‘'."" r . • . 

hS;,^rPure' cultures of alveolar and peritoneal macrophages will he prepared 
yby the methods of adherence’and density gradient centrifugation. Cultures 
;.;;will be exposed to smoke and/or nicotine for varying periods of time. Initial 
^experiments will be directed toward the determination of optimal concentration 
.v.and duration o’f - exposure to" tobacco products which will allow for viable ... 
^.macrophage populations. The condition of the cells so treated will be assayed 
•by morphological observation with phase contrast microscopy which will be 
/.correlated with cell viability as determined by the trypan blue dye exclusion 
.test. Similar studies will be performed on alveolar macrophages obtained 
c.from animals treated with tobacco products.-in vivo...... After, exposure to tobacco 

products, 1 the macrophages will be transferred to fresh media containing KLH u 
bound to bentonite particles and following incubation for varying periods of 
• time, the cells will be fixed in glutaraldehyde and the number of vacuoles in 
; the cytoplasm will be enumerated and compared to untreated controls. 


Once that information is obtained, treated macrophage populations will be 
incubated with 125 I~labeled KLH and the uptake, fate and localization of this 
material will be evaluated as described. In these studies we will employ the 
various physical forms of KLH. These studies should provide information as 
to the effect of tobacco products on the phagocytic functions of macrophages. 


Comparison of the effects of tobacco-induced irnmunosut 
with other immunosuppressive agents: 


ression 


7-‘ J “‘ Immunosuppressive agents are widely used in transplant patients as well as 
in treatment of various diseases. It would be of interest for us to study the 
effect of immunosuppressive agents (i.e., Imuran, Cytoxan, Methotrexate, etc) 
on macrophage functions. Experiments will be devised to obtain macrophages 
from immunosuppressed animals and study their functional-capabilities, ^Similar 
'experiments could be performed'oh macrophages treated with immunosuppressives 
in vitro . Such information can be compared with our results obtained by treat¬ 
ment with tobacco products to arrive at a better understanding of the mechanism 
of action of these agents. 


Effect of tobacco products on macrophage 
immune response 


participation in the 


It has been shown that both free macrophage-processed antigen and antigen 
bound to macrophage membranes after processing can be immunogenic (S8-60) both 
in vivo and in vitro . The mode of presentation of antigen appears to be a 
function ofthe chemical and physical nature of the antigen. The initial phase 
of this research proposal will provide us with basic information as to the role 
of different physical forms of antigen in macrophage processing and therefore 
we can then proceed to study the effect of tobacco products on the immune 
response. As stated previously, several systems will be used to study these 
effects; we will study the primary immune response _in vivo, the secondary 
immune response both in vivo and _in vitro, and the cellular immune response. 
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.‘Both 'alveolar and peritoneal macrophages will be prepared as described 
C“Sv:. a ^ ove for in vitro exposure to tobacco products. In one series of experiments,"'"^-^' 
macrophages wi11 be exposed to antigen before they are treated with tobacco 
products, while in another series, the cells will be treated with the tobacco ''•Sj^SNc 
giiji products before: allowed to react’with antigen. After various periods 
“T^/incubation, 'the' macrophages will be collected,’"Washed to'remove free antigen',' 
3"*'iand injected into nonimmune syngeneic animals. ; Circulating levels' of anti- 
ii: ; body will be measured by the described procedures after collection of serum on 
yvarious days following primary immunization. Comparison will be made with 
•ar.*, control animals which will be injected with antigen-treated macrophages which 
/ :> were no1: exposed to tobacco products. Similar experiments will be carried out 

^ith ''alveolaf r mact i 6phages Obtained from anifnals-exposed to tobacco, products ..■. jh , 
S'p' in vivo . ’ ' •' v»- *«• 

'•’-. " ' .•. (b) Secondary immune response v t T; '\ ' "V ; % v-: ! 

* r ?f" ■' (1) In vivo ■ - v •' v„:; • ..5 \?. 

Animals will be injected with a primary dose of KLH _in vivo . Macrophages • 

~ ; from nonimmune animals will be exposed to tobacco products and antigen as • 

• described above and then injected into the primed animals. The levels of 

■ circulating antibody will be measured one week after the animals are given v ‘ ; _ 

r the secondary injection. To determine whether macrophage-associated antigen 

can prime animals for a secondary response, we will inject macrophages 
incubated with antigen either with or without treatment by tobacco products 
f - a nd then challenge with free KLH. Serum will again be collected and assayed " "*/_• 

■ ; r for antibody levels.' " • .*"*•'! ’ w 'v* ..'••.?•.*••••• ■ .rr.-Sn?--. 7v*,-;V.Vr. 

In vitro 'i'• •. / 'J! V ^ 

*odes ‘ and Spleens from primed animals will‘ be removed and macrophages 
i iTtmi -ttre -pupdl-ation as described." These macrophages will* be 
:: \f treated with tobacco products and antigen and then added back to the lymphocyte ‘^-yf 
" population;-‘Antibody formation will be determined by the coprecipitation ’■ ,V. : L\\ 

method and by plaque assay. In addition we will determine the effect of i V*. 

; „ tobacco products on the ability of purified preparation of alveolar macrophages 

.^rom nonimmune animals to present antigen to primed lymphocytes In this system. - 

(c) , Cell-mediated immunity . 

Unanue and Feldman (61) have shown that in injection of macrophage-bound * 
antigen can induce a state of delayed sensitivity in animals. Alveolar and 
peritoneal macrophages will be harvested from nonimmune animals and Incubated- 
with KLH. After washing, the antigen-containing macrophages will be injected 
alone or in Freund T s complete adjuvant into the foot pad. Two to four weeks 
later the animal will be challenged with soluble antigen Injected into the 
skin. The degree of erythema and induration will be measured some 24-48 hours 
^ i later. These experiments will then be repeated with macrophages fron animals - ,y - 
exposed to tobacco products ±n vivo as well as with macrophages treated J_n vitro .^ 
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Thu?,_._the above studies should provide us with some clear cut information 
;cbncdrnxng''the'roie'b^‘tbhacco-products on macrophage function. ' . r" 

E. ' Significance of the Proposed Research . ; 




\ i'»Dc: 


'o* * ■ 


is well appreciated that the normal functions of the immune system ' 
"protect the indivudal from constant challenge by .foreign ^terig^s .A.],.";* . 
breakdown of imnibne function, whether under natural circumstances. (immuno-Y 
-logical deficiency disease arid aging) or "intentionally induced (treatment'"'. 
,'with^immunosuppressive agents) renders the-individual subject to infection ‘‘ 
by microorganisms and prone to the development of various forms of cancer. 


t-V*, 


i A Potentially essential link, in the. chain of events leading to the ’ :.Y 

-'.ViV • lnxtiat’ibn of both the humoral arid cellular immune 1 'response is the Writer— Lii 

action of antigen with macrophages. It is suggested that this interaction ’V- : 'Y 
■-V results in the processing of antigen thus rendering it immunogenic. Treat- •'•.'•v \ 
ment of macrophages with various agents known to interfere with their phago- 
• ir, .cytic function results in a suppressed immune response. The proposed research '' : 

.‘v should generate information which may provide insight into the possible means .""V 
by which tobacco products may affect macrophage function. To date, there have 
•jl. been no systematic approaches to the study of the effect of tobacco products 
on macrophages with respect to their participation in the immune response. 

. Since alveolar macrophages play an important role in the maintenance of lung 

C stability, the proposed research is of direct significance to the understanding 
of the relationship between tobacco smoke and chronic lung disease. • 

In addition, through the proposed research, we hope to elucidate the 
^jnechanism of antigen recognition. If we can determine which physical forms 
. antigen are processed by macrophages, we may acquire a better understanding ' • j'.; 

°f certain antigens lead to a breakdown of immune surveillance (immunolo- . 
gical tolerance) whereas others initiate the immune response. ,v. 

jr. from rrinjrl' anirnriJ *•.•. »! lik -br removcc.; «nr. spayropiib ues il ; y 
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The Council For Tobacco Research -U.S. A., Inc. 


July 2 6 , 1973 


Grant application #924 
CANCER 


TO: The committee comprising Drs. Andervont, Gardner and Huebner 

SUBJECT: John C. Houck, Ph.D., Childrens Hospital, Washington, D.C. 

; 1/ New application #924 

"Search for Lung C ha lone " 


This proposal was case #201, and formal application was encouraged. 

Application #924 requests $ 36 , 098 . A possible request for two 
■additional years is stated, to be contingent upon observations made during 
the first year. ^ ■ 

Documents Submitted ;; 

Attached is letter dated July 23, 1973 with undated application 
. received by us July 26, 1973* 

Reprints of references 1, 5> 7> 8 and 9> listed on page 2C of 
the application have been provided, and will be forwarded if you so 
■request. .,-/r .'•••' 

Comment ^ 


Staff comment may follow in due course. 


FWN:gh 



F.W.N. 
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Children’s hospital 'Research foundation 

2125 13TH STREET, N.W. 
WASHINGTON, D. C. 20009 


ROBERT H. PARROTT, M.D. 

DIRECTOR v.“ •.. 


JOHN C. HOUCK, PH D. 

SCIENTIFIC DIRECTOR 


ROBERT V. MORIN 
EXECUTIVE DIRECTOR 


July 23, 1973 


Robert C. Hockett, Ph.D. 

Acting Scientific Director 
I/ The Council for Tobacco Research-USA, Inc. 
- 110 East 59th Street 

' New York, New York 10022 

- Dear Dr. Hockett: 


Enclosed please find two copies of our application for research support 
to permit us to search for, identify, and isolate a lung chalone. As 
indicated in this document, if we are unable to demonstrate chalone-like 
activity in extracts of lung used against human lung cancer cells in culture, 
we would immediately stop wasting ; our time and terminate the grant. 

I anticipate that we would have a yea or nay answer to this critical question 
by the end of the first year. If on the other hand such "chalone-like" 
inhibitory activity can be shown, we would expect to pursue the isolation, 
purification, and characterization of this active material during the following 
two years of requested funding. 

Thanking you for your consideration in this matter, I am, 

' : ! . ;V: ■ - ■ /Is&erely yours;,. 


_ Wl4 

(/ John C. Houck, Ph.D. 
Scientific Director 
Research Foundation 
Children's Hospital 


Professor of Child Health 
and Welfare 

George Washington University 
Medical School 

JCH/jr 

Enclosures: 2 



/ 
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The Council For Tobacco Research-U.S.A., Inc. 

110 EAST 59TH STREET 
NEW YORK. N.Y. 10022 
. V (212) 421-8385 

Application for Research Gran 
' v r (Use extra pages as needed)! 




JUL 26 j S73 U 


■..'.'■S': 


1. Principal Investigator (give title and degrees): 

John Candee Houck, Ph.D. 


2. Institution & address: 


Scientific Director 
Research Foundation 
Children's Hospital 
Washington, D. C. 


Professor of Child 

Health and Development 
George Washington University- 
Medical School 


Children's Hospital Research Foundation 
2125 13th Street, N. W. 

Washington, D. C. 20009 • : 


3. Department(s) where research will be done or collaboration provided: 

Biochemical Research Laboratory 

4. Short title of study: Search for Lung Chalone 


5. Proposed starting date: January 1 1974 

6. Estimated time to complete: Three Years 

7. Brief description of specific research aims: 

(a) To isolate and establish in vitro pure cell lines of human squamous 
epithelial and "oat cell" carcinomas from resected lung tumors. 

(b) To determine quantitatively the rate of proliferation of both of 
these cell lines in vitro from H 3 thymidine incorporation studies 
and by calculating theirpopulation doubling times. 


(c) Using these two cell systems, the effects of lung tissue extracts 

upon their mitotic activity in vitro will be determined. 


(d) Mitotic inhibitory activity for lung carcinoma cells in vitro 

from aqueous extracts of normal cadaver or animal lung will be 
characterized in terms of cell and tissue specificity, cyto¬ 
toxicity, and chemistry (size, isoelectric point). 
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v< ' 8. Brief statement of working hypothesis: ’ .* ,.. : 4 :; .p'*- •',' •’,. 4,44 '. ’ .; •' V-*-. 

^ It has been proposed by Bullough and Laurence that most cells are under the control of 
. a specific and endogenous negative feedback inhibitor of mitosis called ’’chalone”. 

' Chalones have been defined operationally for epidermis, fibroblast, lymphocyte, melanocyte, 
and a number of other cell types as indicated in the enclosed review reprint. Our 
hypothesis is that lung, too, is under the control of chalone, as has originally been 
j suggested in a small paper by Simnett, Fisher, and Hepplesten, entitled 'Tissue-specific 
inhibition of lung alveolar cell mitosis in organ culture'’ (Nature 223: 944, 1969). 

All chalones that have been described to date also specifically inhibit the mitotic 
activity of the appropriate tumor cell! Tumor cells require more chalone than do normal 
cells for an-equal degree of inhibition. Chalone appears to inhibit both normal and 
r tumor cells -in the phase of the mitotic cell cycle. Therefor by adding lung chalone 
•4 7 . - (if such exists) in vivo, all lung epithelial cell proliferation will cease; when the 
-dose of chalone is reduced after 1 or 2 days, all the tumor cells will escape chalone 
- 4 control and enter in a synchronized fashion the "S" phase of the cell cycle, during which 
4 time they will be extremely vulnerable to chemotherapy by DNA. poisons. The normal cells 
4 ; will still be inhibited by chalone in G^ because they bind the chalone better than do the 
tumor cells and hence require 2-3 times less chalone for inhibition. By using lung chalone 
to specifically synchronize tumor cells in vivo, a profound increase in the efficacy of 
4 chemotherapy of pulmonary carcinoma might result. This possibility strongly directs us 
• to search for and,purify and J characterize a chalone for lung. 

9. Details of experimental design and procedures (append extra pages as necessary) ° 

.. Specific Aim #1 _is to establish in vitro cell lines of human pulmonary squamous epithelial 
carcinoma and "oat cell" carcinoma . 

Y.7 . Both Georgetown University Hospital (Dr. John Potter) and the Washington Hospital 
Center are sister institutions of Children’s Hospital in this city. At both these insti¬ 
tutions, a number of lung resections are done every week. With the cooperation of the 
Departments of Pathology and Surgery at both of these institutions, we will be able to 
44 obtain tissue samples from*lung resections which have been diagnosed pathologically to 
. { be pulmonary squamous epithelial carcinoma or ’’oat cell” carcinoma. The tumor samples 

will be introduced into three media: (1)' Medium 199 (a complete general medium) containing 
^ 7 20% serum, (2) L-15 containing 201 serum which is a medium uniquely poor in glucose, 

highly rich in amino acids, and particularly good for tumor cells, and (3) McCoy’s Medium 
containing 20% serum, which has 4 X as much glucose as does Medium 199 and is also helpful 
for growing certain kinds of tumor cells. All these media will be supplemented as needed 
rV. - with Pen-Strep and Fungizone to limit the bacterial and fungal contaminant growth in vitro 
these explants. After 10 days to 2 weeks, a large number of cells will start to 
44 " proliferate from the explant onto the glass wall of the incubation vessels. At this point' 

. the serum concentration in the medium will be reduced to 10% and 1 mg/ml of fibroblast 1 
chalone (1) will be introduced into the vessels. Preliminary evidence indicates that the 
— 4 —mitotic-activity-of the fibroblasts from lung tissue explant will be reduced by over 90% 
at this concentration of chalone (1). In this fashion, we would hope that within a few 
weeks we will have cultivated pure lung carcinoma cells, free of both microbial, fungal, 
and fibroblast contamination. 

These cells, which adhere to glass coverslips in Leighton tubes, will be harvested 
at various periods of time after seeding and their histology will be determined both at 
the light microscope and electron microscopic levels. 

Specific Aim #2 is to determine proliferative rates in vitro. 

The proliferative rate of these two human lung tumor cell types in vitro will be 
determined by two different techniques: 

„(a) By determining the rate of incorporation of tritiated thymidine into macro- 
molecular DNA in a manner analogous to that described by us for fibroblasts in vitro (1). 
Thus cultures at various days after seeding a known number of cells (determined in a 
hemocytometer) into replicate Leighton tubes will be incubated for various periods of time 
(ranging from 1 to 24 hrs) with a single pulse of 1 pci of H 3 thymidine. At the conclusion 
of the incubation,period, these cells will be rinsed with ice cold isotonic saline to 
remove free isotope, serum, and medium, and then precipitated in the Leighton tube with 
5% trichloracetic acid. A rubber policeman will be used to collect all this precipitate, 
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_which will be washed twice with TCA and then solubilized in the usual fashion using 
# in NBZ solubilizer. The total uptake of H 3 thymidine into macromolecular DNA will be 
determined by liquid scintillation counting in the usual fashion. From these data, 
the rate of thymidine incorporation by these cells during cultivation may be quanti¬ 
tatively compared with their cell number and the age of the culture. 

‘vy '■ (b) Proliferative rates of these cells may also be determined, since they adhere 
to glass, in the manner developed by Raff and Houck (2). A known number of cells are 
' seeded into replicate Leighton tubes and at various periods of time after this inocula- 
tion of cultured cells, the numbers of cells are counted, using a Whipple eyepiece and 
an inverted microscope. In this fashion, non-destructive analysis of the number of 
" cells in each culture may be obtained daily or twice daily for a week until the cells 
are so dense as to defy differentiation by the Whipple eyepiece. A plot of the log of 
, the number of cells in these cultures versus time will give an initial straight line, 

: the slope of which will permit the calculation of the time required for the population 
X’v of cells to double. This population doubling time represents a quantitative measure 
ytof the proliferative rate of cells cultivated in vitro (2). 
r p In this fashion then, we will have two measures of the proliferative rate of 
"'j human lung carcinoma cells in culture in order to explore the possibility that the 
lung cells are under chalone control. 


'v''.'- / Specific Aim #3 is to demonstrate the mitotic inhibition by pulmonary tissue extracts . 

■ \ Using the in vitro-cultivated lung tumor cells described above and measuring the 

two parameters of proliferation indicated above, extracts of animal and cadaver pulmonary 

• •' tissue (from the Department of Pathology at Children's Hospital ) will be obtained via 

the extraction of macerated lung tissue into 10 ml of 0.15M NaCl in the cold, using an 
y Qraii Mixer as has been described by us for other tissues (3, 4). This extract will be 
f allowed t o stand overnight in the cold in order to swell and thereby permit molecular 
'•V diffusion. Subsequently, the tissue brei will be centrifuged in the cold and the clear 
, supernatant removed and subjected to Amicon Daiflo ultrafiltration, using a membrane 
,_which will pass molecules of 500 dal tons or less. In this fashion, large volumes of 
5 ; pure water may be used to "wash" the extract, removing thereby both salt and small 
^ molecular weight materials such as cold thymidine which might, by diluting the pool size 
■h;of the H 3 labeled thymidine, complicate the measurements of the proliferative rates of 

* the cells when using the thymidine uptake technique. After seven volumes of clear water 
0Khave been washed through the extract in the Amicon Diaflo filtration system, the extract 

will be concentrated by using nitrogen pressure to express a large amount of water 
through the filter from the extract. This concentrated material will then be lyophilized 
Various concentrations of lyophilized material will be made up in the appropriate 

■ medium and added to the cultures of lung tumor-derived cell lines mentioned above. 

The effects of these extracts upon the cell proliferation rate of both cell types will 
be determined quantitatively. The results of this experiment will dictate the subsequent 
steps: (a) if there is no apparent inhibition by this technique and careful repetition 
confirms this, at this point the project is over; (b) if on the other hand, there is 
evidence of inhibition of mitosis from both techniques, then further characterization 
and purification of the inhibitory principle in this tissue extract seems mandatory. 


C 


Specific Aim #4 is to characterize the mitotic inhibitory activity of -pulmonary tissue 
. extracts . 

A number of steps will be involved in the characterization of the apparent mitotic 
inhibition, namely (a) biological, and (b) chemical. The biological studies will be 
. addressed to the question of the specificity of this apparent mitotic inhibition of 
' pulmonary carcinoma cells in culture. Specifically, various concentrations of lung 
extract described above which have been shown to inhibit the proliferative rate of these 
pulmonary tumor cells in vitro will be tested upon other cell types available in this 
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diploid human fibroblasts, human lymphocytes which have been stimulated' 5'^ 


ViV. 




laboratory: 

( to transform via either lectins or antigens, HeLa cells, colon carcinoma cells.,. and, 
iuman choriocafcinoma^cellsr : -If the specificity of the dial one concept is borne out 
i . fdr°lung''tis’sue^ ci t3ii‘s 3 luhg^drxtract, “while it might be'contaminated with fibroblast- 
: ; k chalone, should in fact have no effect on human colon, chorion, lymphocyte, or HeLa 
cells in vitro. Extracts of tissues other than lung, such as muscle, kidney, liver, 
y will be tested at the same concentration as the lung extract upon the cultured cells •' 

,;^of pulmonary carcinoma as described above in an attempt to demonstrate that only 
^ extracts of lung tissue have material in them capable of inhibiting the proliferation r;;? - 
i|£of these cells.;^ 

r"' Finally,' the '"question of cytotoxicity °is enormously important in^ the' search for ;> 
tyichaione;- namely, according to Houck's Law(5), "dead cells don't divide," and the r ’'0§ 

y; corollary of this is that "dying cells divide damn slowly" (see enclosed review reprints). '% 
Our primary measures for studying the viability of cells cultivated in vitro is firstly 
*h by determining their ability to exclude a vital dye, secondly by the reversibility of - ; 

£ the mitotic inhibition subsequent to the removal of the extract being tested from the 

6iltufe ^hhid finally fiy 1 determining “Whether 'any" inhibition of initial rates of incorpo- -Mf? 1 
•£/ration ‘into 'the "cells of C 1 4 labeled amino acids into macromolecular protein has " ^ : .-..'v'.‘iV'iy* 
^occurred. Cytotoxic agents usually are found to inhibit this protein synthetic rate 
h very quickly. However, with specific DMA synthesis inhibition, usually after some time 
y there is a marked inhibition of the rate of protein synthesis by the inhibited cell. ' ;vh h.- 
Therefore only the effects of chalone upon the initial rates of protein synthesis mil 
. be terribly helpful in making a judgment to include or exclude cytotoxicity as a mechanism 
of the mitotic inhibition of lung tissue extracts upon these cells. . : 7. - • . •; 

The initial chemical characterization of this mitotic inhibitory activity will be ; 
through sequential fractionation on the basis of molecular size, using Amicon Diaflo 
filters in series (6). In this fashion, we can accumulate large amounts of the crude 
€ jxtracts on the basis of molecular weights into weight ranges above 300,000 daltons; 
•between 300,000 and 100,000 daltons; between 100,000 and 50,000 daltons; between 50,000 
h- and 30,000 daltons; between 30,000 and 10,000 daltons; and finally between 10,000 and 
i : 1,000 daltons. i This type of molecular sieving has been done by us for fibroblast 

mitogen (7), fibroblast chalone (1), and lymphocyte chalone (8, 9). All of these ; V: 
^ molecular weight ranges can be tested for their cytotoxic-free inhibition of the 
-.-- proliferation rate of pulmonary carcinoma cells in vitro as described above. Hopefully ' j 
only one of these molecular weight ranges will contain cytotoxic-free mitotic inhibitory . 
^•' activity. 1 ^This molecular weight ’range' material will then be subjected to isoelectric " - >• 

focusing (10) after determining that tlie mitotic activity is stable upon standing in 
■ high concentrations of sucrose for 2-3 days at various pH (7). Isoelectric focusing 
; ; 3 will firstly demonstrate the isoelectric'point of the material and secondly provide an 
i, enormously large purification of this material. 




* v 




C 


Specific Aim jS is to isolate, purify, and chemically characterize this material . 

_ Using in sequence molecular sieving by ultrafiltration and isoelectric focusing, 
the subsequent partially purified inhibitor of the proliferation of pulmonary carcinoma 
cells in vitro will be subjected to preparative acrylamide gel electrophoresis (11) and , 
the active electrophoretic fraction will be determined as described above by studies of 
the inhibition of the proliferative rates of these pulmonary carcinoma cells. The active 
material from this step will be subjected to analytical acrylamide gel electrophoresis 
at three different pH and in the presence of sodium dodecyl sulfate (7). If the material 
is not homogeneous, at this point in the purification scheme as judged by these rigorous 
criteria, then further purification steps will be employed, namely column chromatography, 
using DEAE cellulose at slightly alkaline pH and a salt gradient, or CM cellulose at 
pH 4.5 using a salt gradient. Again, tlie active fraction will be determined biologically , 
as described above, and its homogeneity will be determined by acrylamide gel electrophoresis 
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at three different pH and SDS electrophoresis. At some point during this process, 
essential,homogeneous^material should result.. ,At this^pime,..the..molecular.wight of 
this 'material' will Stemmed firstly by its elution from columns of P200 or P100 
^f r P50Vi>ri |Ufl ,^Bepending,en^TOdecularn weight £L2>)$ and-secondly . by migration^in^SDS 
"electrophoresis compared with appropriate standards (13). -In this fashion then, on ;> 
fhe basis of both exclusion volume and charge density, we will be able to determine 
with some precision the molecular weight of the chalone (7). , - the. culT.rrr;:/ 

A.Pihblly, the carbohydrate content and amino acid content of the purified material 
will be determined by the use of appropriate chemical and chromatographic techniques 
as well as automatic amino acid analysis (7), ' -a.. 7. y 








Lj,..y r .;.Tn summary,, all chalones that have been demonstrated, to date, namely epidermis, 
fibroblast, melanocyte, and lymphocyte chalones, are,all capable.of specifically v.vrin' 


arresting the mitotic activity of tumor cells of that cell type. Our data, which is 
probably best defined in the lymphocyte and fibroblast systems, also suggests that 
while the tumor cell will respond to the chalone, it will not in fact quantitatively 
be.as effective against tumor cells as-it-i-s-against’normal parent-cell typei-- Thus'pno- 
doses of approximately 3 X larger than normal are required to give equivalent mitotic 
inhibition for the tumor variety of cells. ; to inhibit .,i\svn...^;u- 


Our proposition is that if there is a lung chalone, then one could attempt to 
use the chalone as an adjunct to chemotherapy on the basis of the following reasons: 

(a) because of chalone cell specificity, patients receiving amounts of chalone • a? ..rv;; 
sufficiently large to inhibit the proliferation of lung carcinoma cells in vitro, 
regardless of their location (such as metastisized cells),* would have an inhibition 
of proliferation of only lung cells for a finite period of time; (b) as the concentra¬ 
tion of chalone after a few days was reduced, the tumor cells would escape from 
zhalone control and enter the S phase portion of the mitotic cell cycle. (This 
proceeds from the fact that most of the chalones we know about inhibit in Gi.); (c) 

As these tumor cells escape from chalone control and enter S phase in a synchronized 
fashion, they become enormously vulnerable to those chemotherapeutic agents which 
'function by destroying'cells making DNA. (d) further, while tumor cells are'entering 
in a synchronized manner into "S" phase, the normal parent cells of this tumor type 
will stiil be under chalone control and hence not entering the "S" phase portion of : 

the mitotic cell cycle. Therefore the normal cells would be largely resistant to 




chemotherapeutic toxicity and thus the efficiency of chemotherapy would be considerably 
improved. i j det i oiCr*# v.tKat ^- n c *h~iv^v*YY, ■ 1*^ &v>ru.>.' uv>orL }.£*'; 1 


.. alt-is for this-ultimate .therapeutic purpose that we seek to search for and • 
purify a lung chalone. 77 ,y- 


iti v>wu'. 
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10. Space and facilities available (when elsewhere than item 2 indicates, state location): 




'JT "his nictComplete Cell culture facilities are available as well as "a liquid 
Vox P5G osciivtillation..coi«tQrcixJa. i^o^fe,c^;ic“fppus^ng -prepai^tive .device ?jj ^ 
v ; ; ;£i£ctrcppreparative and analytical acrylamide gel electrophoresis device, ‘ ,. ri 

: -;^-thc; : hr!si.a cold room, refrigerated centrifuges, .refrigerated fraction collectors; A -- ‘vc-A? 

tatiy so for colunux chromatography, automatic amino acid analysis facilities, ; . 

A fi:the necessary facilities for histology and histochemistry,,. 

■<r> - s.r *Vv'-Av ;.: 


•* :H. '• -C/*1 r. f -r'?•' • 


x V w i t ai.LC *. — • di ,>L 
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11. Additional facilities required: 
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12. Biographical sketches of investigator(s) and other professional personnel (append): 


13. Publications: (five most recent and pertinent of investigator(s); append list, and provide reprints if available). 
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• Title: 


.:Date § Place o£ Birth: 
Education: 


Scientific Director 
Research Foundation 
Children's Hospital of D. C. 


• * * • ■ * . ***»: /’* '* • • ^ 




; REDACTED 

B.A., 1953 

Columbia College, New York 
M.S., 1955 




..Awards: 


University of Western Ontario, Canada 
>'• Ph.D., 1956 

University of Western Ontario, Canada 

National Research Council CCanada) 

Researdi Fellowships, 1953-1956 


■ ' ' *t i ,1 ■ . jiil'iStli 




New York Academy of Science 
A. Cressy Morrison Award, 1962 


.. '• .vv y_ ^*“ 
'■ -.V ; . 7 ^ - , : 5 . 
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American Dermatological Association 
’ . .Research Award, 1965 
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* . Biographical Sketch, John C. Houck, cant’d 

* •&§ Professional Experience: 1969 to Present Scientific .Director 

.../ : • .-.••Research Foundation 
•••V'1/j ■■ Children's Hospital 
V: : i- *• . Washington, D. C. 




1969 to Present 


1967-1969 


1967 to Present 


1960-1967 


Professor of Child Health 
and Development 
George Washington University 
Medical School 


Associate Professor 
Departments of Pediatrics 
■ and Biochemistry 
George Washington University 
Medical School 

Professorial Lecturer 
Department of Biochemistry 
Georgetown University 
School of Medicine 



Associate Professor 
Department of Biochemistry 
Georgetown University 
School of Medicine .. v---/*: 





1958-1960 Assistant Professor ‘ . i'. 

... •. Department of Biochemistry . 

,i r -i viy Georgetown University . 

School of Medicine 


1959 to Present 

1958-1960 

1957-1958 

1967 to Present 


Director 

Biochemical Research Laboratory 
Children's Hospital of D. C. 

Director, Surgical Research 
Laboratory and Metabolic Laboratory }i 
Georgetown University 
School of Medicine 

Senior Research Fellow 
Surgical Research Laboratory 
Georgetown University 

Editor-in-Chief, INFLO . . 

Newsletter of the International 

Inflammation Club ■ ! 
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Biographical Sketch 
wf :. ..Research Associate .. ,• 

'Richard F. Cheng . . 1 • ?. 

Research Associate 
Biochemistry Research Laboratory 
Children's Hospital of D. C. 




Date § Place of Birth: 
Education: ! v 

Professional Experience 


__-REDACTED-;- - 

D.D.S., 1966 

National Taiwan University 



Ph.D., 1972 ■ . 

George Washington University 



1969 to Present Research Associate 

, ■; .. Biochemical Research Laboratory 

• ' Children's Hospital of D. C. 


1968-1969 Research Assistant 

Department of Biochemistry 
. George Washington University 



1967-1968 ' : Vi ; Dental Resident 

• , v '■■ • i National Taiwan Univ Hospital 

1966-1967 ,.vi <&. Dental Officer , •• i; .- 

• • -a *.V.7?T*f vDental Corps, Chinese Navy 
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Houck, J. C., Irausquin, H., and Leikin, S., Lymphocyte DNA. 
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Houck, J. C., Irausquin, H., and Leikin, S., The lymphocyte 
chalone, Clinical Proceedings of Children’s Hospital; 28, 130, 
1972. ;■ o"“. • 



3.. Houck, J. C., Weil, R. L., and Sharma, V. K., Evidence for a 

v-i< '.j:'"’-' fibroblast chalone, Nature New Biology, 240 , 210, 1972. 



Houck, J. C., and Cheng, R. F., Isolation, purification, and 
, - chemical characterization of the serum mitogen for diploid 
human fibroblasts, J. Cell. Physiology, 81, 257, 1973 





Houck, J. C., and Hennings, H., Chalones: specific, endogenous 
mitotic inhibitors, FEBS Letters, 32, 1, 1973. . 
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First year budget: : v « 

A. Salaries (give names or state "to be recruited") 
Professional (give % time of investigator(s) 
even if no salary requested) ; * 

% time 

Amount 

John C. Houck * v S v ' 


8,000 

Richard F. Cheng V: .. 

1001 

16,000 

Fringe Benefits @ 8.51 S 5 W 


-.2,040 


1 : • ;>Wl 


0gm$0e$ 


imixz 

: :<£&&'- * "v. -.r„ 

t*%7 


rSr. ^ 


Technical 

None 


W.fe" 

:fv>- 


B. Consumable supplies (by major categories) 

.»••;•'•' Cell cultures, media, glassware 

Isotopes and chemicals 

- 1 •’ '• '►; ••'.'• *•• •/..':• -vi-C- '- *.* %V-. „' 

^ Other expenses (itemize) 

': v ? v :; Travel V >;.•: ■ -- •' ' ' / 

|‘^.T V: ■' - ' ' :V'"v . ■ 

Ma>iV ' - Secretarial 

: :^~v;,;; -.; r ...... 

! ■-••;■ - .'...■ .. 

£ .. D. Permanent equipment (itemize) 


Sub-Total for A 


26,040 


Sub-Total for B 


Sub-Total for C 
Running Total of A + B 4- C 


500 

250 

750 

31,390 


^ E. Indirect costs (15% of A+B+C) 

15. Estimated future requirements: 

Salaries Consumable Suppl. 
Year 2 27,480 4,600 

Year 3 29,000 4,600 


Sub-Total for D 
E 

Total request 

Other Expenses Permanent Equip. 

750 __ 

750 


4,708 

36,098 

Indirect Costs 

4,924 

5,152 


Total 

37^754 

39,502 


Jaflur'ce; https^/www AmSS^^gm ents.ucsf.edu/docs/nrcm( 
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u , k Title of Project 

Protein chemistry oj 
necrotic wounds 


- tion of leukemic 
lymphocytes 




-••••' ‘ ' . -y v ' ir ' 

sources, including own Institution, for this and related research projects. 

■ % / CURRENTLY ACTIVE 



Source 

(give grant numbers) 

Amount 

Inclusive 

Dates 

Office of Naval Research 
N00014-71-C-0203 

35,000/yr 

6/1/73-5/31/74 

National Cancer Institute 
CA12743 

60,000/yr 

. 1/1/72-12/31/74 

- . • - V- *■■'* *, :■ ■• •_. 



. .-vTy - 


• ’* -V\ ■ V'•'• ‘' W - '• vi 


"-Hcv- \y 

» 

■■m&p 

yiyy 

:£ v ■ ’' - V- 


! V ^ Title of Project 

Fibroblast chalone 

i .•:::' ,* ;v:>. ; 

ijyjr ‘ Immunosuppression of 
• J=A/. . graft rejection ‘by* 
g&y; lymphocyte chalone 

(co-investigator) 

’’V-v.' v.V V . . 

|li ' 


PENDING OR PLANNED 
Source 

(give grant numbers) 

NCI CA 14484 1 


Amount 

55,000 

115,000 


Inclusive 

Dates 


9/1/73-8/31/76 


1/1/74-12/31/76 


H is understood that the investigator and institutional 
officers in applying for a grant have read and accept 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 


Checks payable to 

^ earch Foundation of Children's Hospital 

Moiling address for checks 

2125 - 13th Street, N. W. 


Washington, D. C. 20009 


Principal investigator 

Typed Name Jphn C. Houck, Ph. D 
Signature "j' M j\ 


Telephone_ 202 _ 

/ Arta Code 

Responsible officer of institution 


J \ Date _7 / *=L L L J 

835-4321_ 


Typed Name _Robert V. Mnri 

Executive Director 

Title__ 


Signature _ 
Telephone - 


Dole *jLlP 

202 835-4011 


^Source ^hitR^wvyw. i 


lents.ucs: edu/docs/nrcmCreOtF 
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The Council For Tobacco Reseaech-U.S.A., Inc. 



August 2, 1973 


Grant Application No. 875R1 
CANCER 


To: The committee comprising Drs. Gardner, Huebner, and 

Loosli 

Subject: Harry L. Ioachim, M.D., Lenox Hill Hospital, N.Y. 
First renewal No. 875R1 

"Studies of Human Lung and Ovarian Carcinomas" 



History 

Earlier grants to Dr. Sheldon C. Sommers ran from 1966 
to 1988, and from 1968 to 1972. 

Grant No. 875 was awarded in the amount of $90>^7^ 

(as requested); two additional years "priority in competition" 
were voted. v • 

Dr. Ioachim, previously co-investigator, becomes 
principal investigator with the present proposal. The amount 
request is $79 j 815; no estimate for this year was provided 
previously. 

Document Submitted 

Attached is application dated July 31, 1973, incor¬ 
porating summary progress report. • • 



FWN:wg 

Enel. 



Source: https://wwwjndustrydocuments.ucsf.edu/docs/nremQQOQ ; 
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Comm . • • ••••'■•; 

Gardner 
Huebner ‘ 

Loosli • 


Vt 






CANCER 


%-*+ 275. #1 


110 EAST 59th STREETS 
NEW YORK. N. Y. 10022 
(212) 421-8885 


psvT^^^V-lNC.--.. 

1 !? ! i, v. 


ti 


JUL 3 1 1973 1. 


' :• : 4'' 


Application For Renewal of Researf iifei&jfl ^ ^ ***** 

(Use extra pages as needed) 

First Renewal 0 Second Renewal □ Date: July 31, 1973 


*1. Principal Investigator (give title and degrees): - >. ;:iV;.V;;\ 4 v, 

Harry L, Ioachim, M. D. ' 

V- ' Professor Adjunct of Pathology 

V College of Physicians and Surgeons : * . 

2. Institution & address: of Columbia University. 

Lenox Hill Hospital ' K 

Department of Pathology 

100 East 77th Street / 

New York, N. Y. 10021 

3. Department(s) where research will be done or collaboration provided: • 

Pathology 

' 4. Short title of study: k : - 

Studies of Human Lung and Ovarian Carcinomas ' ' . 

5. Proposed renewal dote: July 31, 1974 " : ;iCr: '■ ,SV\ ; '. i-l 

6. How results to date have changed earlier specific research aims: . . . . 

During the first year of this grant the immunological studies of tumor- 
associated antigens in cancers of ovary and lung, have progressed satisfactorily 
resulting in several findings of interest. To follow and expand these results, 
major emphasis will be given in this second year to the immunological studies. 

The tissue culture and electron microscopy studies, testing possible 
squamous metaplasia in vitro under exposure to smoke will be continued. 

O 
O 
CO 

w 
o 




f ; •.v ; -vj. 

-.7' 4 ~ ' 


***$?**£ 


r . 


7. How results to date have changed earlier working hypothesis; 


No significant changes in working hypotheses were made. 




i.* *ii^^QU»^;»btiip£b f &fww.indus^ 
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iJj$Z y J ; ; 

S^v'r’ 

*•-• -•» .'-V . 

' V^. 



2 . 



8. Any additional facilities now required? Describe briefly: 


Scintillation counters for beta and gamma radiations were needed, 
in order to explore cellular immunity in lung and ovarian carcinomas. 
Both scintillation counters were acquired with funds provided expressly 
for this research by an outside donor. 


*>> ; .• - ■• 
■;w; • , . 

,<p- ' • V ' 




f ?? 9. 




••r-. 9Vr 


>" :• . ■ 

10 . 

H? 1 u. 


Any changes in personnel? Append biographical sketches of new key professional personnel: 

Dr. Sheldon C. Sommers has expressed the desire to act as consultant for 
this research project rather than principal investigator, due to limitations 
of time. & y .;[ \ •> v .</. ■■ - 1 •'■ ' '•••.. 

Dr. John A. Terzakis previously part of this project will also act as associate 
•■/.; principal investigator. 

Dr. Margaret E. Long has retired from full time activity in the Department 
: of Pathology and will collaborate in the future as consultant with our team. 

Ana Walderramus who has resigned will be replaced with Edward Paluch who 
has previously worked for this project on a voluntary basis. 

. v Tove Bamberger would be a part time secretary for this grant, in charge 
with bookkeeping, ordering, reference filing and manuscripts writing. 


.. i j • 

- * ■ 


Append outline of experimental protocol for ensuing year. - see attached protocol 

List publications or papers in press resulting from this or closely related work, (append reprints or manuscripts 

not previously sent). : •• . 


f . -: 

f « 


1. - Common Antigenic Component in Ovarian Carcinoma: Demonstration by ' 
double Diffusion and Immunofluorescence Techniques - B. H. Dorsett and 

, H.L.Ioachim - Immunological Communications, 2:173-184, 1973 

2. Antigenic and Morphologic Properties of Ovarian Carcinoma -H.L.Ioachim. 

, B.H. Dorsett, M.Sabbath, B. Andersson and H. R. K. Barber- 

Gynecologic Oncology, 1:000, 1973. 

' 3 Antigenic Component Associated with Human Ovarian Carcinoma - 

B.H. Dorsett, M. Sabbath and H. L. Ioachim-Feder. Proc. pp. 4442, 1973. 

4 Neurosecretory Appearing Cells of Human Segmental Bronchi-J. A. Terzakis 
Sheldon C. Sommers and B Andersson - Lab. Investigation 26:127,1972 

5 Ultrastructure of human endometrial adenocarcinoma-J. A. Terzakis, 

S. C. Sommers and B.Andersson-(in progress). 

6 Age Changes in Ultrastructure and Histochemistry of Human Bronchi- 

M, A. Long, B. Andersson, J. A. Terzakis and S.C. Sommers (ir preparation) 

12. Summary progress report (append in standard form as separate document, unless recently submitted). 

see attached report 


H ■ 


' * *■ , i 

K^ureei https^/www| 
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’V-?St*»‘;V r 

*£:■ :.■ r , ' 


-V: ; .^5* 


.13. Budget for the coming year: ' /:>;•; '_„. . ' • \v',_•*•••-. * 

_ K ; "''■ A. Salaries Cgi y e names or state "to be recruited") % time 

r{ \ ’ " Professional (give % time of investigator(s) 

C » ,^;'- v : even if no salary requested) 'i*-V.... '.•«.•'-. • ■>*■; •’ '•• '.• - 

‘^Z r > - V-*'? '*» -' :•.•;./Vri v V'; ~ •’ «•-" . • ’ ^ . 

: V Sheldon C.Sommers M.D. -Consultant ; 10% 

" Harry L. Ioachim M.D. - Principal Investigator 25% 
\ John A.Terzakis M. D.- Associated Principal 

r - Investigator 25% 

Margaret E. Long Ph.D. - Consultant 10% 

Elena C. Schmidt Ph. D. - Investigator 50% 

♦ t . Brent H. Dorsett B.S. - Investigator 100% 

•■Vi-A*-'-.-’ .’ 

:• ,v j•’ • '•<•%*:• >f ‘ * V v • v . * ;'**'■',*■ 

;v- - .^y ’V 1 y. •' ■ ••' .■■;••. f, ‘ y 

• v vl#: . Technical ^ ; <>:.'£•* •• y - v ' v _ y 

Marjorie Rosenberg B.S. V;. 100% 

' Antonia Pearse B.S # ' • ! 30% 

: - r . Edward Paluch ./ >/ ; . ' 30% 

; . Tove Bamberger - Secretary • • v -' 30% 


9,000 
2,500 
10,000 
11,500 


10,000 

3,000 

3,000 

3,000 


mm 




Sub-Total for A 


^ B. Consumable supplies (by major categories) 

Reagents (immunology) 

Tissue culture media 
Glassware, isotopes,photomaterial 
Animals and animal food 

Electron Microscopy (supplies and services) 


1,000 

1,000 

1,500 

1,000 

6,000 




- i&etC*; 

■>U w. .* • '■/ 


C. Other expenses (itemize) y . 

- . '&%?**%> -V' " * ‘ 

Travel -y ‘ - v* . • 

Publication costs , illustrations , mailing, 
miscellaneous ". t ^ C ;.;;-. 


Sub-Total for B 


10,500 


2,000 


Sub-Total for C 


Running Total of A + B + C 


D. Permanent equipment (itemize) 


1. Swinging Bucket Rotor Type SW 41 Ti 
for ultracentrifuge 
- 2. Electrophoresis apparatus 
r 3. Immunoelectrophoresis unit 


2,750 

650 

400 


Sub-Total for D .,..3.1.8Q0., 


E. Indirect costs (15% of A-f B+C) 


Total request 7 — * - § . V _. 






minimise 


i e^nts, ucsf-eduidocs/o rcmOaOO' 
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addendum 


10. Outline of Experimental Protocol for Ensuing Year 
A. Tumor-associated antigens of lung tumors. 



Bronchial squamous cell carcinoma representing over 50% of all lung 
cancers is the histologic type generally believed to be associated with 
smoking and air pollution. Squamous cells, normal and neoplastic, contain 
numerous doubly refractive tonofibrils forming a tridimensional framework 
around the nucleus. The tonofibrils contain sulfhydril and disulfide groups 
and are assumed to be the precursors of keratin. When keratin, a poorly 
soluble substance, comes into direct contact with mezenchymal tissues, 
a granulomatous inflammation is elicited, characterized by the accumulation 
and proliferation of reticulo-endothelial cells. A crucial point in these 
types of reactions is to differentiate between granulomatous hypersensitivity 
and response to a colloidal foreign body substance. In our preliminary 
studies the local reaction to keratin was accompanied by a humoral response 
in which sera of animals injected with keratin reacted specifically with 
keratinized squamous epithelial cells. As part of our study of tumor- 
associated antigens it was decided to analyze this reaction to keratin in 
order to apply it subsequently to the detection of keratin-forming 
squamous cell carcinomas. 

At a later stage radioactive labeling of gammaglobulins will be 
attempted and their attachment to squamous cells of the epidermis as 
well as to squamous cell carcinoma followed by immunofluorescence 
and electron microscopy. At the same time, sera of patients with 
squamous cell carcinoma will be tested for reactivity against 
squamous cells and extracts thereof. 


B. Tumor-associated antigens of ovarian carcinoma. 


Purification of the antigenic component found in ovarian carcinoma 
will be undertaken with the use of gel filtration and ion exchange 
chromatography, alorgv/ith preparative ultracentrifugation. The highly 
purified antigen thus obtained will be used to produce monospecific 
antisera by heterologous immunization. It is to be assumed that ovarian 
carcinoma antigens in the circulating blood of patients will be in almost 
infinitesimal amounts, therefore making the availability of very sensitive 


Source;,Mtp5^Awvywjndiistiydocuraenls.ucsf.eclju/doGsZntcm0yQQiQt'^^:^‘->-..v i ... „ -: 
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techniques a prerequisite for their detection. . The production of highly- 
purified antigen preparations and antisera will be necessary- for the 
development of such sensitive techniques. Radioimmunoassay procedures 
as the most sensitive techniques presently in use, will be developed for 
the search of ovarian carcinoma antigens in the peripheral blood of tumor ... 
patients. In addition , the purified antigenic preparations will be used to 
test the cellular immune system of these patients. For this purpose we ' 4 
are presently adapting the macrophage migration inhibition test and the 
lymphoblast transformation assay using our new liquid scintillation counter. 

.Squamous metaplasia induced by smoke in cultures of epithelial tumors. 

The cultures subjected to the effects of smoke during the first 
part of this study will now be processed for light and electron 
microscopy and studied for possible cytologic changes. Keratin-forming 
squamous epithelium will be grafted subcutaneously in rats and guinea- 
pigs and the grafts will be removed at various intervals from 1 hour to 
30 days. The tissue reaction to the graft will be studied in light and 
electron microscopy. 

Extracts of keratinized squamous epithelium will be prepared 
and used to immunize rabbits according to methods previously described. 
c Sera reacting with extracts of squamous epithelium in gel immuno¬ 
diffusion assays will be fractionated for isolation of gammaglobulins. 



.v i :,- 4 ^6yrcei-Wt'^:7'/www.industrydocuments.ucsf.edu/does/nrcm0^6-»^- - - 
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techniques .a pr erequisite -for -<■ •?; •',* 
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■12. Summary Progress Report. 


j y. ; ys\- 


'££•; vtiu rivjsq sexier;iv-c"'s*chiv^-tu-qr ■.; sci'.'■ ",V.: 

A. Tumor-associated antigens of lung tumors. , ; .. 


■ ' -*f. r *■£•» 

- V>’'W 






n Tii’ii h v' - I 


^-• 4 ;•<*. ■; r* >U- 

. 

!,-v. •. The investigation of antigens associated with carcinomas of the YY 

lung began during the first year of this grant in accordance with a 
protocol similar to that used in the previous work on ovarian carcinoma. 
jHeterologous_sera obtained,£j;qn\ rabbits immunized.with lwg. tumor,„^^ ; ;-vV.-, 
extracts were absorbed and tested in gel immunodiffusion and --;-T' 
immunofluorescence assays. The results were not as specific and I- irv/;' 

consistent as in the tests of ovarian carcinomas. New animals have 
been therefore immunized with better purified extracts and according 
to different schedules of immunization. !•« . lYi -- 


V,- In addition, a new line of investigation has been developed. It is 
a common observation that squamous cell carcinomas freqently elicit » 
granulomatous reactions due to their content of keratin. In the lung as 
well as in other locations, keratin, a poorly soluble substance produced 
by squamous cell carcinomas, induces an inflammatory process mediated 
through the accumulation of reticulo-endothelial cells, similar in many 
^e/spects-tp,, 3 . hypersensitivity .reaction. .-The possibility that this reaction 
might be accompanied by general humoral or cellular events, which then 
could be used for its detection, stimulated our interest for its study. ; 




The granulomatous inflammatory reaction was reproduced 
experimentally by the introduction of portions of keratinized epidermis 
in the subcutaneous tissue of rats and guinea pigs. The local tissue reaction 
'was studied histologically at various intervals and the sera of these animals 
assayed against squamous epithelia in immunofluorescence tests. ' ' ' 5 

Positive specific immunofluorescent reactions were consistently obtained 
with sera of sensitized animals against keratin and keratohyalin-containing 
squamous cells, including components of squamous carcinomas. X 






• *u\ 
- ' ’ 
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•1~ T he need for immunological diagnosis in carcinoma of the 
ovary, a tumor that is inoperable in 60% of the patients at the time 
of clinical diagnosis, has been stressed repeatedly. During the first 
ye ar of this gran t, ear lier stu dies on the culture in vitro and immunology 
of ovarian carcinoma have been continued and expanded. The ultra- " 
structure of various types of ovarian tumors has been examined and a 
total of over 70 carcinomas of the ovary grown in tissue cultures for 
intervals of up to 10 months. A bank of lyophilized extracts of different 
types of ovarian tumors has been established in our laboratory. in: :r ;.; 
Heterologous antisera to- pools of ovarian tumor extracts were raised 
in rabbits and then extensively absorbed with normal human tissues 
including normal ovaries, and serum components. These highly ab¬ 
sorbed antisera assayed in gel immunodiffusion tests againsta large 
variety of normal and neoplastic tissue extracts detect specifically 
and consistently the ovarian carcinoma extracts. 

In indirect immunofluorescence assays both ovarian carcinoma 
tissue cultures and ovarian carcinoma cell suspensions, show specific 
cytoplasmic staining with the absorbed heterologous antisera in contrast 
to normal ovaries, benign ovarian tumors and unrelated malignant 
human tumors. ■ •-. " 



.^^..^These. results indicate the existence of.a common, probably icauio 
cross reacting, antigenic component shared by different ovarian ! : 
carcinomas. The concentration, purification and characterization 
of this antigenic component is attempted at the present time. 

•:.■ The 'granulomatous’ inflammatory reaction -\vs.?. l-rcrreduced - 

y i'lnjfSijQCtii./ v i >3.^0 a_ Ci ■ fCiri .r.r-i A j ’ tJTVj O i n>.S • 



Squeimbus metaplasia induced by'smoke'in cultures of epithelial tissues 


According to our proposal, cultures of various epithelial tissues, were 
submitted to periodical smoking using a standard CTR type smoking apparatus. 
The cultures used, included normal embryonal human lung and kidney, 
normal embryonal rat lung and kidney, normal human amnion, ovarian 
carcinoma, mammary carcinoma and lung adenocarcinoma. After the 
lethal toxic dose was established, smoking of these cultures was performed 
twice a week for up to four months. Coverslips of smoked cultures and 
matched controls were removed at similar periodical intervals,fixed, 
stained and examined under the light microscope. Similarly, smoked and 
control cultures were fixed and embedded for electron microscopy. 
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Tiie Council Fob Tobacco Research -U.S. A., Inc. 


July 12, 1973 


Grant Application No. 603 c 


The committee comprising Drs. Andervont, Gardner, 
Loosli, and Sommers v< 

Shirley L. Kauffman, M.D., State University of 
New York, Downstate 

’’Pulmonary Alveolar Hyperplasia Induced by 
Carcinogens" 


History 


. ■ 




1965 . 


This investigator has been supported by CTR since 


- f : Last year Dr. Kauffman requested a three year grant 

at some $37,000 a year. She was awarded one year without 
further commitment, at $25,000 per annum. Therefore, the 
enclosed application competes as a new request. 

. v ' ’ Application No. 603 c requests $30,521 for 197^, plus 
one additional year. Also requested is approximately $7,500 
interim support for October 1, 1973 through December 31, 1973. 

Documents Submitted 

Attached are letter dated July 9, 1973 and applica¬ 
tion dated July 6 , 1973- V,,..:; 



F.W.N. 


FWN:wg 

Ends. 


Source: https^www.industrydocuments.ucsf.edu/docs/nrem000Q v7 
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STATE UN I V E RSITY 
M :■ O F NEW Y O R K 

DOWNSTATE MEDICAL CENTER 



• DEPARTMENT OF PATHOLOGY 


July 9, 1973 


• *T. : - 


■ ,_f ' v 

:h;&A 


-; ; .a A - v v - • ■. ' . 

Dr. Robert C. Hockett 


\T - •' The Council for Tobacco Research U.S.A. | 
110 East 59th Street 


110 East 59th Street 
} > • ^ New York, New York 10022 

t r .\: J ■, . 

. ; ;T : Dear Dr. Hockett: 




r ? (^ JUL 111973 


W Ut* 


m LiJ 






iv 

'i . 

,v 




: I have forwarded a grant request for $30,521 through 
the Research Foundation, Albany, and expect that it should 
be returned to you by July 15th.. A copy of this request 
, is enclosed. Since my current grant expires on September 

31, 1973 and new grants are activated as of January 1, 
j'f.V 1973, I would like to request that, if my proposal is 

^ funded, I receive an additional adjustment for the 3 months 
remaining in the year, or approximately $7500 including 
overhead. ■ .. . : V-X -• •• / -" : 

Thank you for your consideration of my request. \ "r 

v-.,:-: ..'lev-':?*.. • " 

t - • ' • • ' 

Kr>v / , ; ' Sincerely, 



Shirley If. Kauffman, M.D. 
Professor of Pathology 
Department of Pathology 




V 


MAILING ADDRESS: 450 CLARKSON AVENUE, BROOKLYN, NEW YORK 1 1203 /PHONE: 1212) 270-1000 


- -Souroe: - Jn«p8^://www.E^Bp®HTTients. ucsf.edu/ddes/n rcmil 
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Comm . ; 

Dr. Andervont 
Dr. Gardner 
Dr. Loosli 
Dr. Sommers 


CARCINOGENESIS 


The Council For Tobacco Research-U.S.A., Inc. 


110 EAST 59TH STREET 
NEW YORK. N. Y. 10022 
(212) 421-8S85 

Application for Research G rant 
. (Use extra pages as needed) 


.'I* Principal Investigator (give title and degrees): 

f v Shirley L. Kauffman, M.D. 
Professor of Pathology 


2. Institution & address: : VAA-A-A 

. State University of New York 
V Downstate Medical Center 
450 Clarkson Avenue, 

A 7 7 Brooklyn, N.Y. 11203 '77. ; 

3. Deparlment(s) where research will be done or collaboration provided: 

Department of Pathology ‘ ^ > 




|>t JUL 1 11973 


i W 


: No. 603c 


-- 7 7C7 


■ 

? - r.*;tS' .v-4 

Date: July 6,1973 

.■ > ..?r •** ?’^■ •• ’. 

:» • .?.•■; • ■-.<* 

' v.i 

■' V" -. a - - V" h***'- 

“A rL • • 

.? • ; A: • 

• v **• \ . V* .-7 • .*iiVf • a •• .VO*•, 

- v. ‘id . :v v - 

.. ■ -V • • i - ■ v." /igt 


4. Short title of study: f.‘ * J ' •. ; V * 

Pulmonary Alveolar Hyperplasia Induced by.Carcinogens 


; .. ; , ; -.v *:. v . : Xi, •'* v : i'& 

A A a-' .• ;.'A: 

'7 A'"' •: V-7 


5. Proposed starting date: January 1, 1974 . \77'.. - 7,/ 

' " - • -A 7* ' . : _7 : --•/" ''• 

7 A; 6 * Estimated time to complete: 2 years / - v * ’^ 7 - ^ 

7. Brief description of specific research aims: The general aim of the present study 

t- s to adapt morphometric methods, developed for analysis 
^77 growth of neonatal lung populations, to analysis of 

the preneoplastic growth phase induced by chemical ' 7 ' 

carcinogens. The specific questions to be answered are: - 

1. Does alveolar epithelial hyperplasia occur follow¬ 
ing exposure to lung carcinogens other than urethane and 

■if so, is the time sequence of the hyperplasia fixed? 

2. Is there a relationship between aging 1 ' and Type II 
cell hyperplasia which might underlie the finding that 
spontaneous tumors commonly occur in old mice. . 


, :--4 











}. Brief statement of working hypothesis: ' f' ■ r 7 i?>! : -r 

i, : - /•:'•■ "> .•. ./•• - f:*vbh ^ ..■. 

The hyperplastic growth phase of Type II alveolar cells’ ;CU\ 
demonstrated in mice continuously exposed to urethane in drinking 

' water ( JL ) may be a general phenomenon reflecting, in part the 4*- v 

> augmentation of "preneoplastic” cells. As such, it should be 

> demonstrable following exposure of mice to injections of a variety 
of lung carcinogens. This may be a suitable model for study of early 

hv;changes in carcinogens, as well as a possible biologic essay method 
for pulmonary carcinogen testing.' h • ' -.7 77^-' ; ’T^7.;VV .‘7 


mm 



9. Details of experimental design and procedures (append extra pages as necessary) 




■-^urc^;4qtk^Mwww.wdutsti:vdoGumehlSAJc^.eduMocs/nrGh iQ^6Q3a^ 
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Details of Experimental Design and Procedure ' - 

' 1• Relation of Hyperplasia to Neoplasia 

: Chimkfcn and Pollisar (2) described hyperplasia of "lung cells" 

‘following a single injection of urethane. This preceded the 
development of lung tumors, and disappeared as tumors developed. 
Refinements of sectioning technique and use of morphometric auto¬ 
radiographic method (Progress report Spring *73) have made it 
possible to identify the cells involved in the hyperplasia. . These 
are the Type I and II alveolar cells, the latter the cell of origin 
of lung adenomas. The time sequence of this hyperplasia in mice 
continuously exposed to urethane in drinking water is shown in 
Figure 1 and 2. It has been suggested that hyperplasia may be 
dependent on the continuous presence of carcinogen (discussion 
macrophage Conference, The Council for Tobacco Research, N.Y. 
December 1972) and hyperplasia itself may amplify tumor yield .. 
by virtue of its associations which increased cell division. In 
order to control this factor, single injections of carcinogens 
will be used in the following experiments. ■ ' \ 

Experimental Plan 


. Adult mice will be exposed by single injection to 3 


different pulmonary carcinogens, urethane, DMBA (9,10- 
Dimethyl -1,2 benzanthracene) and MNU (methyl nitrosourea), and 
the reaction of their pulmonary epithelium at intervals after 
injection will be analyzed by quantitative methods. Addition 
al groups of injected and control animals will be killed at 
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■ Details of Experimental Design and Procedure ^ 

'10 months and the number of lung tumors counted. Table I summarizes 
^ the carcinogen, dose, weeks for sacrifice and incidence of tumors 
vr reported at 10 months along with references from which the data on 

dose and tumor yield were obtained. ' \;r : y v . ' V 'A a .-W. . .S’,-/ A ’'-v 

•:y4i£^A'- • - a--" ’ ■■■'■'W Ay; -'•■A-AV'.'A/aA jyAAA" 

. • fn I n vi/%n A T-r*T Trrr nr T*n n -r\t a tnttt m \rr /-iti 


■J :Vviti ! £3& 

-■> A." **' ; 




A l A/;S. 


Carcinogen 

Dose/Body wt. 

Sacrifice for 
Morphometry 
(Weeks) 

Sacrifice for 
Tumors 

% Tumors ’.o 

Reference 

Urethane 

1.0 mg/g 

1,2,3,4,5,6 

90% at 10 m • 

This 

laboratory 

VMNU 

1 1 1 | 

BEOSSH 

mm 

100% at 10 m 


DMBA 

10.0 ug/g 

mmmmm 

mmmmxm 

i 

100% at 10 m 

(4) 

Control 

Saline 

mu 

< 57o at 10 m 

This 

laboratory 


Method of Tissue Preparation * ’ _ ~ 

% Mice will be anesthetized at stated intervals, a tracheostomy 
V.tube inserted for glutaraldehyde instillation and a bilateral pneumo- 
thorax performed immediately before instillation. After 2 hour fix- 
nation,'the mediastinal contents will be dissected from the lung and 
lung volume measured by water displacement. Multiple 1 mm cubes of 
lung tissue will be processed for Epon embedding and subsequently 
cut at 1.5 micra, placed on glass slides and stained with Tol/ljudfcne 

Blue. h* 

O 

Method of Tissue Analysis ® 

• W 

C/1 

Slides will be coded and examined in the Wild M-501 sampling 
microscope‘.identity and the numbers of cells in each microscopic O 

field will be determined in 60-100 test areas from each animal's ^ 


1 

- -4 


N- 

) 


r 






SQnrce:https.:/iwwwjndustrydocuments.ucs{.edu/docs/nrcrn0000i~-^>'-*-^^-- 

















Details of Experimental Design and Procedure 

lung (3 animals/group). The number of Type I and II cells/cnr* 
of lung can be calculated for each animal using the relation 
,Nv=Na/jj where Nv is the number of nuclei per unit volume, Na 
;i.s the number of nuclei per unit section area, and D is the 
nuclear diameter. The number of Type I and II nuclei can then 
/be calculated by multiplying the numerical density by the volume 


of lung parenchyma. (5) 


'V: r . The final groups (12 animals/groups) will be killed after 
10 months and the number of superficial adenomas in the whole lung, 
and in serial section of one lobe will be determined. 

These experiments should answer the following questions: , 

1. Is the pattern of alveolar epithelial hyperplasia which is 

found with continuous urethane exposure also found after a single 
•urethane injection? v ".’- • •'•.,■ ■• \ /■' ’■’ 

2. Do the carcinogens MNU and DMBA elicit a hyperplasic ‘r •’ 

"response? ''■ ■■_. .. ;■ ; ; 

; ; 3. If so, does the time sequence vary with the carcinogen 

and can it in any way be related to the final number of tumor? 
produced? 
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Details of Experimental Design and Procedure 


2. Life Cycle of epithelium in relation.to Hyperplasia 
. ; Knowledge of Type II cell cycle and the growing evidence that 
.Type II cells are probably the stem cell .of alveolar epithelium 
( 6, .7, 8 ) introduces the question of maturation and differen¬ 
tiation of this system. If the Type I cell arises from Type II 
stem cell, and a steady state is maintained, then some mode of 
.exit of Type I cells from the population would be expected. 

Alternately, Type I cells may not constitute a steady-state 
system and may have no turnover. In the latter case Type I cell 
population would increase throughout the life of the individual. 

No previous study has investigated alveolar epithelium as an 
expanding population. The question as to whether increase in cell 
numbers or hyperplasia may be a natural component of aging could 
.be answered by a study of population kinetics. 

Two types of experiments will be done: 

. A) Aging Experiment 

In this long term experiment, lungs of mice from 6 months to 
24 months of age will be studied using autoradiographic and mor¬ 
phometric methods to quantitate cell population numbers and obtain 


labeling indices. 

Swiss Webster mice will be maintained under normal conditions 
for a maximum period of 16 months, with groups sacrificed at 4 month 
intervals, beginning at 6 m of age. thymidine (1 |xc/gram:3.0 

c/iriM) will be injected into mice 60 minutes prior to sacrifice and 

i - 

tissue will be fixed and processed for autoradiography and morphometry 

*;•? • :- r y* -J. ^;.^^utP e ii®BS^M^^•i^dustlydocuments 1 u(»f.©(^d(^w©mOO0^^'^'^ w, "'' 
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5. 




-•^' "■" Details of Experimental Design and Procedure • 

according to methods previously described. ’ i 

The labeling index of Type II cells and the total number of 
Type I and II cells in lung will be determined in order to detect 
an y increase in number of cells with age, or a decrease in pro- * , 

^•;5^’ 1 iferation of the Type II stem cell with age . ''' - y .. -— 

B) Turnover of Type I cells / "" 

• --In this experiment, an attempt will be made to label the 

precursor cells of Type I epithelium, and follow the persistence 
• of Type I cells by content of radioactivity. Since Type I cells do 
V-'-. not normally divide they should maintain their radioactivity through¬ 
out their life time. The mean grain count and labeling index of ^ , 

Type I cells will be used to measure their survival*.-•.•*: 

^ Labeling of Precursor cells ' ,'■• . 

:i - 1 Epithelium of 17 day mouse lung has a cycle time of approxi- ^ 

‘ mately 10 hours ( 8 ) so that it should be possible to label all 
epithelium by spaced injections of thymidine over a 24 hour !. 
period. The first generations of Type I cells, produced from 
labeled! Type II stem cells will be labeled; and the fraction 
labeled will decrease at a rate equal tp the production of Type I 

from unlabeled precursors. * ! 

1.0 


FractionJ 

labeled 




Time 

.•Source;. 


The slope of the fraction of 
labeled Type I cells will thus 
represent the rate at which new 
(unlabeled) Type I cells are 
produced. 


•w' 


. ; 


- • -v.v 
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Details of Experimental Design and Procedure 




.The life span can be estimated by the mean grain count of 


r Type I cells. Since Type I cells are not known to divide under 
: ‘normal conditions, any Type I cell produced from labeled Type II 
cell should maintain its mean grain count over its lifetime. 

The mean grain count of Type I cells should not change unless 


v. there is turnover of Type I cells. These 2 experiments should 
v ; answer the questions as to whether alveolar epithelium increases 
•v v'^r ’with age and whether Type I epithelium is a renewal or an ex- 
panding population. v -- 0 .. . • (: ■ 






Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOOO- 
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/ General laboratory, animal rooms, electron microscope laboratory, 
- dark rooms for"autoradiography. Wild sampling microscope and 
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Assistant in Pathology, Cornell University •• •- 

’’ Medical College, July 1, 1955-June 30,1957 
Instructor in Pathology, Albert Einstein Medical 
'College, July 1, 1959-1960 - \ . 

-Fellow in Pathology, July, I960 - December 1960 ■~ 

:; •" .•■' State University of New York '-•••'~ v.* . 

Assistant Professor, State University of New York 
January 1, 1961 -..1966 . . . . ■ 
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f E. Indirect cosu (15% of A+B4C) Overhead 

^ , c _ . . . . 15% of ABC 

15. Estimated future requirements: 


Salaries Consumable Suppl. Other Expenses Permanent Equip. Indirect Cosls Total 


if-*- 


% 

5*. • 

% 


Yeof2 .22,515 48QQ 

Year 3 
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16. Other sources of financial support: ^ |j§ ..*•*;- v ;y 

L T - Hit financial support from all sources, including own institution, for this and related research projects. V ; ■','i ,'\,.,- 


mm 


!•-'( ■ 1 -V.:v ; f - -■■■'•:.*■ ■/. ■ '-■.. a 


l 0&' 


CURRENTLY ACTIVE 


Pr ° iect a :' 

Morphometric Study of 
- > .Vi’, Mo us e Lung Exposed to 

JSSK Carcinogens ■ -y,v.y 
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The Council Tor Tobacco Researcii-U.S.A., Inc. 


July 25, 1973 


.Grant Application No. 572C 


The committee comprising Drs. Andervont, Gardner and 
Huebner :■ ; : ; : 

Jay A.Levy, M.D., University of California, San Francisco 
Continuation application No. 572C r 9 .-W;- 

"Development of a Model System In Vitro for Studying 
Carcinomas" 


CTR Grant No. 572, with Dr. T. Timothy Crocker as principal 
investigator, began early in 1967. Dr. Jay A. Levy joined the 
program several years later to strengthen the virology. 

As a result of Dr. Crocker's move to Irvine Dr. Levy 
became principal investigator as of October 1972 in order to , 
finish the work then pending. . - 

Application No. 572C is entirely Dr. Levy’s proposal. 

It requests $h9,119 plus one additional year. The same technical 
staff as heretofore are budgeted. 

Document Submitted 


Attached is application dated 7-17-73. 


Comment 


.Dr. Hockett will comment on program priority of this 
proposal. Dr. Kreisher will provide a scientific evaluation. 


F.W.N. 


FWN:wg 

Enel. 

cc: Drs. Hockett and Kreisher 


Sou ;e: https://www.industrydocuments.ucsf.edu/does/nrcmOOCO.^ 
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I V D^; Gardner Tiie Council For Tobacco Research-U.S.A., Inc. 
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Date; 


7-17-73 


.-mm 


Application for Research Grant 
(Use exfro pages os needed) 

~' 1* ^ncipal Investigator (give title and degrees): V ; \ 

..• ^ay^.^Leyy» M.D. # Assistant Clinical Professor of Medicine* Dept, of Medicine 

—and Research Associate, Cancer Research Institute. 

> . . . . v •;* ' •; - : - 

2. Institution & oddress: - ■' v \z : 7 V V - J ’ 7 J- ; Q.v V “ ' v '*.f’'\. v ,"v'‘ ; ; 

University of California, 3rd & Parnassus Avenues, San Francisco, Calif. 94143 







3. Department(s) where research will be done or collaboration provided: 
Cancer Research Institute / . ' 7 


I 4, Short title of study: . : 

■.?£&£ ’* Development of a model system in vitro for studying carcinomas. 


fife?> ; 5. -Proposed-» i o t t i n g- d ote*—September 1, 1973 ^ ' y.; v\ : 

f V ; v*.. V,, ... ■ • i &■'&**'' . V' . *• : . 

4:£?-6. Estimated time to complete: 2 years •C-'.vc"' y\-f.. C. ‘‘ 

Wy- l *r- . ^ iT -- 7 • 'j V ; ::>■*. ^ •• 

7. Brief description of specific research aims: •>'. •/ * - _ \ v/ ' T. ' 

. .. , . ' \ ‘ ••' ‘ V '''\ ■' ' ■'•■■■* ' v '••■ ... 

*’;'v We are endeavoring to obtain a line of mouse epithelial cells which is 
.^susceptible to transformation by viruses and chemicals. We shall study the 
'■^^r'i^Bteps involved in epithelial cell transformation and the combined effects of 
chemicals and viruses on this transformation. 

7 *. The experience and knowledge gained in the cultivation and study of mouse 

^-—epithelial cells will be used for research on human epithelial cell transformation. 
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8. Brief statement of working hypothesis: 


2 . 






Over 80% of human cancers, particularly those of the lung, are carcinomas 
arising from normal epithelial cells. Nevertheless, most of the in vitro systems 
presently employed to study carcinogenesis use mesenchymal or fibroblast cells 
jtfQ&d transformation is defined by the production of sarcomas. We have been attempting 
^Wer the past 2 years to develop a model system in tissue culture for studying 
epithelial cell transformation. It seems reasonable that epithelial cells will ' 

better reflect the malignant changes occurring in vivo , resulting in the production 
of carcinomas. Moreover, once an epithelial line is established, various conta- 
minants in our atmosphere can be checked for their carcinogenic potential. : ; .*.:W 








9. Details of experimental design and procedures (append extra pages as necessary) 
Introduction and Background 








It has become evident from data obtained in several laboratories that certain 
chemicals are capable of inducing carcinomas in vivo (1-3). This induction may 
lead to the production of specific RNA tumor virus antigens in the tumor (2) and 
sometimes to a "C" type virus as well (3,4). These observations suggest that 4.^:4 

chemicals and virus may play a concerted role in the ultimate transformation of 
some cells, . .. . ■ : ^ 

Similar studies in tissue culture havq shown that pretreatnent of rodent cells 
with RNA tumor viruses may increase or help initiate the transforming ability of yy-yv 
certain chemicals (5-12). In certain situations the chemical may activate endogenous ; ;f'- 
C-type virus in the tissue culture cells (13,14). In other reports, chemicals 
transform cells but the possible role of an RNA tumor virus in this transformation 
has not been examined (15-21). In most cases, however, the cells transformed have 
been fibroblasts which form sarcomas after inoculation into susceptible hosts. These 
type tumors do not truly reflect the in vivo experiments leading to carcinoma pro¬ 
duction. Transformation of rat epithelial cells in tissue culture with subsequent 
production of carcinomas has been reported (22,23). The possible production of 
carcinomas by mouse cells transformed in vitro has been suggested (24,25) but not 
confirmed. One of the main deterents to achieving a reproducible in vitro system : ' 

for testing carcinoma induction has been the difficulty in obtaining epithelial 
cell cultures which maintain their differentiation. 1_003544(M>0 

Our research is aimed at developing such an in vitro technique. We have chosen 
the mouse system not only because of the readily available inbred strains but because 
it is a well defined mammalian cell system and has indigenous and exogenous RNA tumor 
viruses which have been more carefully and more extensively studied than C-type viruses 
associated with other animals. Moreover, mouse cells appear to be more readily trans¬ 
formed by chemical than other rodent cells (11). Using mouse cells, then, we can 
study the events leading up to chemical carcinogenesis as well as the Interrelationship 
of C-type viruses with this transformation event. Our chief objective at first is 
the establishment of a pure epithelial cell line. Details of our previous attempts 
were presented In our Annual Report to the Council In 1972. We have learned by 
^Aese early efforts that the cell morphology in tissue culture is not an accurate 
method of characterizing cell type. These conclusions are illustrated as well in 
the results of Sanford, ct^ _al. who noted the transformation of epithelial cells to 
fibroblast-like cells and vice versa in tissue culture (26-28). The best technique 
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is to' T transfora the cell first and then note the kind of tumor (epithelial or 
piesenchymal) It produces on Inoculation into specific animal hosts. 

Our basic procedure has been to obtain epithelial cells from mouse trachea3 
or skin by standard techniques (29, see Annual Report, 1972) and cultivate those 
cells which have the morphology of epithelial cells (see Fig. 1-3). Recently 
we have used a method of floating the skin of newborn mice on top of a trypsin 
layer (0.25%) overnight. The next day the epithelium can be separated with 
forceps, and the residual dermis can be removed easily with scalpel and forceps. 

This technique has given us excellent epithelial cell islands both from mouse v 

skin and mouse tracheas. '"'■''■r.. V ;; : r . " 

In attempts to cultivate these epithelial cells, many different media have 
been tried including McCoys 5a, RPMI 1640, RPMI 1629, Medium 199 as well as the 
addition of other growth factors such as vitamin A, sodium pyruvate, and non- 
essential amino acids. We feel many other potential growth factors should be 
tried. Attention must be given as well to the percentage of serum in the medium. 

We have seen that epithelial-like cells, grown in medium containing 10% or 20% 
fetal calf serum, survive longer than those grown in 2%, but their morphology ; 

changes to a more fibroblastic type. v v *■£' ' ^ 

vv Similar to our experience with NIH Swiss cells, BALB/c mice epithelial-like 
cells have been easily established in culture when serum levels of 10-20% were 
employed. These cells show characteristics of contact-inhibition but on trans- 
formation they produce only sarcomas in recipient hosts. Similar results have 
been reported from other laboratories trying to obtain epithelial cell lines (30). 

We believe strongly, that epithelial cells when encouraged to grow rapidly will 
..lose their differentiation and become fibroblastic. ' . ■' : v - ; :/ '■ 

, : For this reason we propose to continue those efforts in which factors are added 
to the media that may maintain cell differentiation and give some stimulation of 
growth. The.tissue culture requirements of primary epithelial cells are obviously 
different from those defined for standard tissue culture cells and must be speci- 
fically determined. ■ 

Recently we have isolated a clone of NZB cells from NZB embryos which morpho¬ 
logically resemble epithelial cells (Figs. 4-5). These NZB cells are very sensitive 
to chemicals and can be transformed with as low as 0.05 pg of 3-methyl cholanthrene 
(3-MC). A typical focus of cell alteration is illustrated in Fig. 6. The NZB 
cell line is known to contain a C-type virus but very little infectious virus is 
produced. Pretreatment with benzanthracene (BA), a relatively non-carcinogenic 7 

hydrocarbon, appears to increase the sensitivity of this cell line to chemicals 
so that detection of small amounts of carcinogen in the atmosphere may be achieved. 
Although this cell line also produces sarcomas, not carcinomas, in mice (Arnstein, 
unpublished data), we feel this line holds promise for helping us understand the 
steps leading up to a transformation event by chemicals. In this sense, the cell 
line will continue to be useful while we try to establish primarily epithelial 
cells in culture for subsequent chemical transformation studies. 


Methods of Procedure 

A. Establishment of epithelial cell lines 
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1. Tracheas from weanling mice or skin from newborn BALB/c mice will be used 
since cell inoculation and transplantation experiments are best achieved using an 
inbred strain. We had originally found that only two 60 mm petri dishes containing 
epithelial cell islands can be obtained after the trypsinization of 10 mouse tracheas 
using the technique of differential trypsinization. This method involves exposing 

the primary plates to 0.25% trypsin for a long enough time period to remove 

Source: https://www.industrydocuments.uGsf.edu/docs/nrcmOOOO 



preferentially scattered fibroblasts without removing the majority of small 
clusters of epithelial cells which are less sensitive to trypsin and remain 
^^attached to the dishes. Islands of epithelial cells which remain are selected 

for further propagation (Fig. 1-3). ^ - J 

By using a new technique of floating the tracheas or skin on top of a " 
yi - trypsin layer we have been able to double or triple this recovery of epithelial- 
. . like cells. The method includes an overnight incubation at 4°C and then removal 
.y . of the dermis, which separates easily with forceps and scalpel. Many islands 
of epithelial-like cells can be observed 24 hours after plating. Difficulties, 
y5: however, arise when we try to establish these cells as continuous lines. Certain '' 
growth factors, such as the following will be added to the different media employed, 

.yy.'-:- • (a) Vitamin A: This vitamin has been demonstrated as ,■important factor in 

y maintaining epithelial cell differentiation (31). It encourages epithelial growth 
. -% in wound healing (32). . yV >yyiy, 

' : -':y ; . ; "\ / : (b) Cortisone: Studies by Tomkins and his coworkers indicate that steroids 
\ such as dexamethosone are strong inducers of protein production (33). It is also 
a known inhibitor of fibroblastic growth in vivo (34). ...J. --J. 

*y ‘ (c) Estrogen ,-y y /.V- , , . .yi/v*/ 

yys.y (d) Cyclic AMP • 

(e) Progesterone: Reboud and Pageaut (35) found that progesterone given v 
to C57 Black mice led to an increase in 20-MC induced cervical carcinomas. The . y 
y effect of this hormone may be related to a stimulation of cervical epithelial cell 
growth. It will be interesting to see whether its presence in culture medium will 
^^^influence epithelial cell growth. The compound may also be effective as a co- 
^Pcarcinogen in vitro as it appears to be in vivo . 

--y, jy,- (f) Isoproterenol: This compound stimulates DNA synthesis (36). 

yyyyy-2. Besides the above method for the cultivation of epithelial cells, a new 
yy procedure would be attempted as described below. This method calls for a selected 
media (medium D) which can be prepared by Grand Island Biologicals (37). 

v .»•>. Sequential passage method : Adult tracheas, liver, or skin from mice will 

be minced and trypsinized (0.25%) for 10 min in a glass flask using a magnetic 

-^‘stirring bar. The tissue fragments will be allowed to settle down and then the 

cells floating in the supernatant will be collected. A repeat trypsinization of 
the tissue fragments will be done for an additional 15 minutes and the fragments 
allowed to settle. The supernatant will then be added to the first collection, 
and this mixture poured over a nylon gauge (to remove large tissue fragments) into 
centrifuge tubes. The cells will be centrifuged and gently washed twice; they 
will then be plated in 75 cm 2 plastic tissue culture flasks. These flasks will 

be placed in an incubator at 37°C for 20 minutes. After this time period, the 

medium containing unattached cells will be transferred from each flask to a 
second flask. The first flask will be refed with medium. The medium from the 
second flask is then removed after 20 min. and placed In a third flask. This last 
flask is allowed to remain in the incubator for 2 hours before the medium is 
withdrawn and discarded. All the flasks are refed with Medium D containing 10% 

FCS. After 24 hours any fibroblast cells found in the third set will be destroyed 
by a flamed platinum wire. The first and second flasks are examined for evidence 
^^morphologically of epithelial cell growth. Those flasks with predominantly 
^Pepithclial cells will be saved. 

By this method, the fibroblasts are found to attach earliest and by the third 
passage the majority of the cells should be epithelial-like. Any contaminating 
fibroblast cells can be removed by the flamed platinum wire. This technique not 
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'only permits recovery of primarily epithelial cells, but also avoids the selection 
certain epithelial cells. Such a selection probably results from our other 
^^^^ocedures in which small islands of epithelial-like cells are isolated for 
further propagation. - -V 

'V^ ; ' Results with rat liver cells has shown that an original inoculation of 10 
cells/flask results in good epithelial cell recovery by the third flask (37). We 
shall have to experiment with different cell concentrations to determine the 
.: optimum for mouse cells. /• >/ ;-y- 


B. Determination of Cell Type in Tissue Culture . 


?4 . 


1. Our most sensitive method for defining a cell type in tissue culture is to 
transform the tissue culture cells and observe the type of tumor they produce in 
recipient animals. It is conceivable, however, that epithelial cells lose their 
differentiation when inoculated into mesenchymal areas of the animal host, and 
therefore only sarcomas are produced. The same cells might maintain their dif¬ 
ferentiation if inoculated into animals in areas where epithelial growth normally 
.takes place. For this reason, we are collaborating with Dr. Stuart Yuspa at NIH 
: (see attached letter) and Dr. Arthur Furst in San Francisco. Dr. Yuspa will 
inoculate our transformed ’'epithelial-like" cells onto the back of irradiated re- 
- cipient mice, and note the type of tumors which develop. In preliminary studies 
'.with his technique. Dr. Yuspa has been able to transplant skin successfully from 
various mouse strains (39). 


2. Dr. Arthur Furst and his coworkers have demonstrated the production of 
tumors in the alveoli of mouse lungs after instillation of cell suspensions into 

t e lungs. The alveolar area is an excellent epithelial area for the cultivation 
tumors. It is conceivable that transformed epithelial cells will grow into 
/carcinomas more readily in this environment. 


.3. Histocheraical tests to determine the presence or absence of certain cellular 
'enzymes will be conducted. Dr. Clayton Loosli has agreed to help in these studies. 
Samples of each cell strain will be plated on coverslips at low concentrations 
to provide colonies of epithelial-like or fibroblast cells. In Dr. Loosli's y; 

.'. laboratory in Los Angeles, these colonies will be tested by selected histochemical 
V stains for alkaline phosphatase, glucose-6-phosphate dehydrogenase (G6PD), and 
.lactic dehydrogenase (LDH). With frozen sections of hamster and mouse lung. Dr. 
Loosli has demonstrated the following differences: Alkaline phosphatase is present 
in hamster bronchial epithelium and alveolar type II cells, but absent in hamster 
vascular endothelium and muscle. Glucose-6-phosphate dehydrogenase is only present 
in hamster bronchial epithelium, whereas LDH may be found in all four areas of the 
lung. 

~ In mouse lung, on the other hand, alkaline phosphatase is virtually absent 
from all cells. G6PD is found only in bronchial epithelial cells and LDH is noted 
in bronchial epithelium and alveolar type II cells but not seen in mouse connective 
tissue. 

We would consequently expect to find G6PD and LDH enzymes in mouse epithelial 
cells but not in mouse fibroblast cells. 


^ 4. Samples of each type of cell line will be examined by electron microscopy 

These studies were originally performed by Dr. Ellen Dirksen at our Institute, 
mit must be done subsequently under contract with the EM laboratory at the University. 
Although the presence of desmosoraes is not definitive for epithelial cells (38), 
their presence and that of other morphologic structures can be suggestive. EM 
examination has been a helpful method for studying morphologic change in cultured cells 

Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOGO -- 
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5. The cells will be plated on coverslips at low concentrations to provide 
^Lstlnct colonies. Cells will be labeled with -*H-TdR to determine their growth 
^Karacteristies. Epithelial-like colonies usually become labelled peripherally, 

while fibroblast colonies are equally labelled centrally and peripherally (Crocker 
and Levy, unpublished observations). This observation suggests that the growth 
of the epithelial-like cells is controlled by the phenomenon of contact inhibition. 
This technique may help in the identification of epithelial cell lines. 

. C. Sensitivity of the cell line to transformation • 

1. When an epithelial cell line is available, it will be used for studies 
of carcinogenesis. „ • : . 

a. It will be checked for aryl hydrocarbon hydroxylase (AHH) by the tech¬ 
niques of Nebert, et al. and others (40-42). (This work will be done in collaboration 
with Dr. Ronald Rasmussen at our Institute and Dr. Richard Kouri in Bethesda). 

"•V:' b. If the enzyme is present, the cells plated at 50% confluency in 60 mm 
plastic dishes will be treated with varying amounts of hydrocarbons and checked for 
the induction of transformed foci. Exposure to chemicals will be at first for 10 
days and if successful, shorter periods shall be tried. 

c. In attempts to look at the kinetics of chemical transformation, the •; 
cells will be studied similar to the method used by DiPaoli, £t al_.(21). Cells will 
be plated at 5 x 10^/60 mm dish. After 24 hours they will be exposed to carcinogens 
dissolved in DMSO. After 48-72 hours or longer, if necessary, they will be washed 

• ice and incubated for an additional 7-8 days. Colonies of transformed cells will 

counted. ..... •/. •••••. . •y.y 

• d. The interrelationship of virus and chemical in the transformation of 
the cells will be examined, particularly in reference to the initial studies in 
rodent cells by Freeman, ex al., and others (5-12). Similar experiments using non- 
infected and chronically infected cells will be used. In the previous cases the 
transformed cells were fibroblasts. _ : . - ' • • • v ,.V 

e. The sensitivity of the epithelial cells to transformation by sarcoma 
viruses will be examined. It would be interesting to note if a sarcoma virus will 
give a different transformed cell morphology than a chemical, or chemical and 
leukemia virus together. Ikawa, et al. have suggested that the Kirsten murine 
sarcoma virus can transform Ealb 3T3 cells and give rise to epithelial cell carci¬ 
nomas (25). - , . 

D. Concerted Effect of Virus and Chemical on Transformation of Mouse Tissue 
Culture Cells . 

As stated above, a line of NZB cells has been established which in its early 
passage maintains a normal epithelial-like morphology. On the addition of small 
amounts of hydrocarbons, areas of transformation appear which actually stand out 
from the dish-like "haystacks" (Fig. 6); these foci can be counted easily with 
the naked eye. We have determined that 3-MC can transform these cells after only 
24 hours of treatment with concentrations of 0.5 ug/cc. Recent experiments have 

t ggested that pretreatment of these cells with a non-carcinogenic hydrocarbon 

y induce high levels of AHH activity so that lower concentrations of hydrocarbons 
can now be detected by the presence of transformed foci. In this sense, the cell 
line is made more sensitive to the presence of potential hydrocarbon carcinogens. 


^Source 
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Dr. William Benedict in Los Angeles has also, used these cells and finds 
fective transformation with cytosine arabinoside, We propose to continue our 
udies with the following projects in mind, ■ v < 


1. The cells will be pretreated with non-carcinogenic hydrocarbons and 
; assayed for their possible increased susceptibility to transformation by small 
concentrations of potential carcinogens. In this manner, the line might be an 
. excellent indicator of potential carcinogens in nature. . 


v-';-;'-'-' 2. The carcinogenic potential of various fractions of tobacco smoke and smog 
• air can be tested on the sensitized cells. 


3. Since we know cytosine arabinoside induces transformation, we would like 
to try other antimetabolites such as hydroxyurea, 5-fluorodeoxvuridine and mito¬ 
mycin (20). These agents work directly on DNA; their mechanism of action may be 
through chromosome breaks or induction of aneuploidy (44-46). 


^ 4. Dr. Sachs and his group have demonstrated a specific chromosome which is 

present in normal cells but absent after transformation (47,48). They refer to 
this chromosome as a "suppressor chromosome". In collaboration with Dr, Benedict 
in Los Angeles, who is examining the possible presence of this phenomenon in the 
murine system, we will be studying spontaneous transformants in this NZB cell 
line as well as those cells transformed by chemicals. It will be extremely 
interesting to note if a uniform absence of a chromosome does determine the 
malignant transformation of a cell. Similarly, the role various chemicals or 
antimetabolites may play to encourage the emergence of such a cell can be studied 
Lth this sensitive cloned NZB cell line. 


5. This cell line, because of its sensitivity to chemicals, lends itself to 
the study of the timing of chemical transformation. We shall begin by examining 
■ the effect of cell synchronization on the degreee of transformation by a chemical. 
Next, we shall look at specific time periods after cell division to determine when 
the cell is most susceptible to transformation by a chemical. We shall expose 
the cell in culture for various time intervals following cell division in attempts 
to find the ideal time of the transformation event. In a related type of experiment, 
the cells in suspension will be exposed to chemicals at different concentrations. 

At various time periods, after incubation (1 h. up to 48 hrs.), aliquots of these 
cells will be removed, washed twice and plated at low cell density. The quantity 
of transformed colonies can then be determined. By this method, the length of time 
required for exposing to a chemical and the effective concentration of a chemical 
for transformation can be evaluated. Such information may help us understand the 
point of interaction between the cell's molecular makeup and the chemical. 


E. Evaluation of C57 Epithelial-like Cultures 

We have recently isolated an epithelial-like cell line from a C57/B1 mouse. 

This line has a typical "cobblestone" appearance and has the characteristics of 
contact inhibition (Fig. 7). Several clones of this line are now available. These 
C57 lines differ from the NZB cell line in that they have no detectable murine 
leukemia virus. On addition of carcinogenic hydrocarbons no foci of transformation 
have yet been detected. Toxicity of the chemicals has been demonstrated so we 
^nou these cells contain A1IH activity. 

Over the next year we propose to characterize these cell clones further: 

1. We shall infect these cells with murine leukemia virus (MLV) and note if 
thi3 virus alone can transform the cells after several passages. 

.Soufee-: https^/www.industrydocumerits. ucsf.edu/docasZnrcm0Q06kwU^.-, . 


1003544065 






2. Cells chronically infected with MLV will be treated with carcinogenic 
^todrocarbons (particularly 3-methyl cholanthrcne) and the combined effect of 
^^rus and chemical on transformation will be evaluated. It will be interesting 
to see if the MLV-infected C57 line acts like the cloned NZB line which has 
demonstrable endogenous "C" type virus (49-50). 

. 3. We shall repeat the earlier experiments in which the cells were treated 

with chemical alone. In these new experiments the cells will be treated up to 
the level of toxicity. Surviving cells will be passed 10 times to determine any 
- carcinogenic effect of the hydrocarbon on the C57 cells. v V ■— 

4. Cell lines will be infected with murine sarcoma virus and any foci formed 
will be isolated. These transformed cells and any resulting after chemical 
treatment will be inoculated into the brain of ALS treated NIH Swiss cells (in 
collaboration with Dr. Arnstoin (51)] or into the lungs of recipient C57 mice 
(in collaboration with Dr. Furst). The type of tumor produced will be evaluated. 

It Is hoped that transformation will produce carcinomas indicating these cells 
are of epithelial origin. 

F. Establishment of Human Epithelial Cell Cultures 

A special area for human cell cocultivation has been established for us at 
the Institute. We propose to begin the cultivation of human skin and tracheal 
cells using the techniques that are developed in these mouse experiments. These 
cultures would be available to test carcinogens on human cells. With certain 
SNA. n*iEuvi Hi.Tfc-s'trs ituw avaVxa*oTe w’nicn grow In human cells, the possible concerted 
Jtele of these viruses and chemicals in transformation can be examined. Preliminary 
^Ppcriments with human embryos, tracheas and lungs received from the Department 
of Pediatrics have indicated that these cells can be propagated. <• 


Significance of the Research ' •:'; v 

. Most human cancers are of epithelial cell origin. For this reason, it is 
extremely important to develop a model system for studying carcinoma induction. r 
Tissue culture techniques when adapted to this system should offer the most in- 
expensive and efficient method for an in-depth examination of epithelial cell 
transformation. The murine system is best adapted to these studies since it is 
well-defined and its RNA tumor viruses have been well studied and can be detected 
by a variety of means. No successful cultivation of epithelial cells from mouse 
trachea and skin has been reported by any laboratory. We feel we have the most 
experience In these efforts and we would like to continue our attempts using 
other techniques both in tissue culture and in animals. Until we can develop the 
methodology for growing pure differentiated epithelial cells Tn vitro , the precise 
events leading to epithelial cell transformation iri vivo cannot be defined. When 
a line of epithelial cells has been established, cellular transformation can be 
easily evaluated by tissue culture procedures which our laboratory has used In 
other studies of transformation by chemicals and/or viruses. 

The work with the NZB and C57 lines will help answer questions about the 
nature of virus-chemical interactions. It appears that the presence In a cell 
of a virus (whether infectious or not) is necessary for efficient transformation 

t chemicals. The timing of the transformation event and the interaction of 
emical, virus and host cell DMA can be approached by using these cloned cell 
lines. Once understood, the results obtained will be helpful for subsequent 
studies with established murine and human epithelial cell cultures. In summary, 
the studies presented In this proposal arc aimed at answering the imnortant question 
of how transformation of epithelial cells leading.to carcinomas occurs in man. 

-.*^** 1 ^^vu**** a .-Sourcei https://wwwindustrydoGuments.ucsiedu/do€^JircnafiOi0^^^-^*^-- - 
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Fig. 1-3, Islands of epithelial-like cells recovered after trypsinization 


; C ' v - of adult BALB/c mouse tracheas . 

Fig. Is x40; Fig. 2: x60 ; Fig. 3: x60. 

; Fig. 4. A cloned line of NZB embryo cells established in continuous 

’ culture. Note the rectangular epithelioid morphology of the 
- . cells. xlOO . 

Fig. 5. The same cloned NZB embryo cell line at confluency. x60 . 

'Fig. 6. An area of cell transformation induced by 3-methylcholanthrene 
in the cloned NZB embryo cell line. 

Fig. 7. A cloned epithelial-like cell line established from a C57/Black 
mouse. X60. ‘ 



Source: https://wwwjndustrydocuments.ucsf.edu/docs/nrcnriOOOO 
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10. Spoce and facilities available (when elsewhere than item 2 indicates, state location): 

Room 1280 of the Cancer Research Institute, located in the Medical Sciences 
Building is used for the experimentation with animal cells. This laboratory 
' has approximately 500 square feet with tissue culture units furnished with 
'benches, essential outlets and disposal areas including an autoclave. 

Inverted and dissecting microscopes and incubators are in the laboratory, 
v An ultraviolet source for XC testing has been installed and refrigerators and 
liquid nitrogen tanks for storage of virus and cell lines are present. 

A separate area for human cell cultivation has been established in Room 1273-S. 
It has a Baker 6000 Laminar flow hood, sink, and outlets for 
an incubator and autoclave. All precautions outlined in the NIH Biological 
Hazards monograph have been followed (see Appendix). 



12. Biographical sketches of investigctor(s) and other professional personnel (append): 


13. Publications: (five most recent and pertinent of investigator(s); append list, ond provide reprints if available). 

Source: https://www.industrydocuments.ucsf.edu/docs/nrcmQQOO , . 
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: 14. First year budget: ‘ .7>”* ; : 

'^ A. Salaries (give names or state "to be recruited") 
£ ;- l Professional (give % time of invesligalor(s) 

f'r*';r i •; . , : 'y\ even if no salary requested) 

\ *'JT (including 15S fringe benefits) 








Technical . . < l : v 

Siegel, Susan, Staff Res. Assoc. IX 
Ramirez, Michele, Secretary II 
Clark, Vera, Lab Asst. I 


$ 14,159 
4,824 
4,068 




Sub-Total for A . $ 23,051 


Consumable supplies (by major categories) 

,• Media and sera 

. Animals, purchase and maintenance 
Glassware, pipettes, plastic flasks, petri dishes 
C0 2 tanks and liquid N 2 /. c * t- • 

Cells: mouse, rat, human .’■■•' YT^rV ‘ r : ••" • %" 


Sub-Total for B 


> l f 800 


14,200 


~W?i* 

'WlS 


C. Other expenses (itemize) 

> • :-: " ’ ■ • . • V.>-•.•’/ • ’ 

v \* y . EM examinations 

y : '.- - r Publication and photography 


2,000 

700 

500 


D. Permanent equipment (itemize) 


Sub-Total for C 


Running Total of A 4- B + C 


Sonlcator, ultrasonic system, Biosonik III 
C0 2 incubator (National) 


Sub-Total for D 


40,451 


E. Indirect costs (15% of A-fB + C) 

15. Estimated future requirements: 

Salarigs Consumable Suppl. 

Year 2 24,204 14,910 


Total request 


49,119 


Other Expenses Permanent Equip. Indirect Costs 


-Source: ;bttps://www 


■Bwnents.ucsf.edu/dQCsynrcr 
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Justification of the Budget 


Salaries: 




Our studies with epithelial-like cell cultures have opened up several 
interesting areas for further research. The techniques for cultivation of 
epithelial cell clones and characterization of the cell types by animal 
Inoculation and tissue culture testing require the help of a technician 
and a part-time -laboratory worker. The latter's job includes the care of 
the animals and washing dishware since the Institute does not have a 
central kitchen. 


Susan Siegel has been an integral part of our research team. She has 
been actively engaged in the cloning-and propagation of mouse epithelial cells 
and the development of sensitive assays for chemical carcinogenesis. Vera 
Clark, besides keeping us equipped with sterile glassware, has helped in the 
removal of animal tracheas and skin for epithelial cell cultivation. 


- The Institute does not provide a secretary; Michele Ramirez has been with 
us for the past year and we need her for all the budgeting and secretarial 
tasks that this project entails. 


Supplies and Equipment : 


Since epithelial cells are very fastidious we must buy already prepared 
media. These are checked by us beforehand to be certain we have the best 
lots for maximal cell growth without any toxicity. This media is expensive, 
but is necessary for optimal results in these studies. Moreover, media, 
particularly for the sequential passage experiments cited in this proposal, 
must be specially ordered from Grand Island Biological. 

We have not been able to obtain a sonicator for our CF testing. We 
would like to be able to do our own sonication so that we do not need to 
request this service from Dr. Huebner's staff. The incubator is needed for 
maintaining our cell lines. 



The examination of our epithelial cells by electron microscopy has been 
one interesting method of detecting morphological differences and the presence 
of non-infectious virus particles. At this time we must pay a set price of 
$80 for each specimen examined. For $2,000 we can arrange a contract with 
a group here at the University who will examine all the mouse and tumor 
specimens we would like over the oncoming year.• 


/.Ji -Sources https^/wwwi jus rydex i •ne&tswesf.edu/dQes/n^ - 
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'./,) ■ 16. Other sources of financial support: 'f . „ t : *"•'.*. *. ’ V'ir" ■■= '}•'■ • • 

s List fmoncrof support from oil sources, including own institution, for this ond rcloted research projects. 


Xv^:’V~‘ ^ y 


-j^Z Title of Project 




CURRENTLY ACTIVE 
Source 

(give grant numbers) 


' i-t • ■■*-■• • ' 

' l ; -V ■ 

'. W-t 


4v 4 


Title of Project 


PENDING OR PLANNED 

';• * V‘ Source .>-; 

(give grant numbers) 


Inclusive 

Dates 




;■?"’■ None 




c - 


'•T • 

^’-4- 










understood that the investigator ondf institutional 
•r* in applying for a grant have read and accept 
Council's "Statement of Policy Containing Conditions 
Terms Under Which Project Grants Are Made." 


Principal investigator 

Typed Name Ja Y A » tev Y» M - D - 

Signoture_^ tf’j'l cV-V. 


. Dote 7-17 -73 


Telephone . 


666-4071 


:ki payable to 

egjy j of 


the University of California 


ing oddress for chucks 

ccounting Department •- 1550 USE 

niversity of California 
anJfnmc isco ,_Calif ornia -94143— 


Responsible officer of institution 

Typed Nome Hr. Stanley C. B a teman 

Title Contracts & Grants Officer 


Signoture . 


666-2977 


S0Urc^ n| 


intSvUC Gdu/does/irrcmOiroO 
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; 1. Baker 6-foot Laminar Flow Hood will be used for experiments with human 
:and cat material. 

Autoclave will be in close vicinity to inactivate any virus-containing 
material before general disposal. 

3. All virus contaminated glassware will be etnersed in Chlorox while 

• ; awaiting autoclaving. • 

4. No pipetting by mouth will be permitted in the laboratory. 

5. A serum sample will be taken initially from the entire staff and other 
. personnel sharing the rooms. Further samples will be taken and stored 

. every 6 months. . . . 

6. All personnel will be supplied with a pair of tennis shoes or comfortable 
rubber soled shoes for use only in the laboratory. They will be left in 
the lab at the end of the day. All personnel will wear either a long white 
coat buttoned to the top or a cloth suit which slips over his day clothes. 

• This will be changed once or twice a week. All personnel supplies will 
be kept out of the room. 


7. No eating or smoking permitted in the lab. Drinking fountains will be the 
^ ; sole source of water for drinking by personnel. .. .. 


8. No female technician who becomes pregnant will work in proximity to this 
virus research. 













* 

* Source: https://wwwjridustrydocuments.ucsf.edu/docs/nrcmGOOO 
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Tiie Council For Tobacco Researcii-U.S.A., Inc. 



July 26, 1973 


Grant application ftQyiRl 
CANCER 


TO: The committee comprising Drs. Gardner, Huebner, and Meier 


SUBJECT: Dr. Georg B. Neurath, Microanalytical Laboratory, Hamburg, W. Germany 
First renewal application No. 89IRI 

"Kinetics of the Nitrosamine Formation in Tobacco Smoke" 


History 


/ Grant #891, for the calendar year 1973 } was awarded in the 

amount requested, $41,000. Two additional years "priority in competition" 
were voted. 

Application #891R1 requests $44,850. The original estimate 
for this year was $35,000. . : . ' 7 7" 7"-- 7 

Documents Submitted (attached) 

1. Application dated July 18, 1973. ~ 7 / ' 


2. Progress Report #1 January 1 - July 10, 1973. 


Comment 

T ‘ ' " Staff comment may follow in due course. 



FWN:gh F.W.N. 




Source: https://www.industrydocuments.ucsf.edu/docs/orcmOOQO: 
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The Council For Tobacco Research -U.S. A., Inc. 


110 EAST 59TH STREET 
NEW YORK. X. Y. 10022 
(212) 421-8885 

Application For Renewal of Research Grant 
(Use extra pages as needed) 

First Renewal [X] Second Renewal Q 


JUL2 5 1973 


I 

k - •( 


Date: July 18, 1973 


1. Principal Investigator (give title and degrees): 

Dr. Georg B. Neurath 



2. Institution & address: 


Microanalytical Laboratory ‘ 

r 2000 Hamburg 56 - Hexentwiete 32 - West Germany 

' *■*’ i;' f* 5 *1 t 

3. Department(s) where research will be done or collaboration provided: 


4. Short title of study: 

; ; KINETICS OF THE NITROSAMINE FORMATION IN TOBACCO SMOKE 

5. Proposed renewal date: January 1 , 1 974 * 

6. How results to date have changed earlier specific research aims: 

No changes - see report 



7. How results to date have changed earlier working hypothesis: 

No changes - see report 



1003544082 






. 


8. Any additional facilities now required? Describe briefly: 





9. Any changes in personnel? Append biographical sketches of new key professional personnel: 

;; Ho changes 



10. Append outline of experimental protocol for ensuing year. 

11. List publications or papers in press resulting from this or closely related work, (append reprints or manuscripts 
not previously sent). 

None ' 
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, 13. Budget for the coming year: 

A. Salaries (give names or state "to be recruited") 
Professional (give % time of investigator(s) 
even if no salary requested) 


% time 


Amount 


Chemist 

Chemical Engineer 
Technician 


8,000 

16,700 

2,000 


Technical 


B. Consumable supplies (by major, categories) 


Chemicals 


Glass 

Small apparates 

Standard gases 
Others 


C. Other expenses (itemize) 


Travel expenses 


D. Permanent equipment (itemize) 


None 


Sub-Total for A 


Sub-Total for B 


§26,700 


1 ,500 

2,800 

4,000 

1,500 

1 ,000 


1,500 


Sub-Total for C ±1 
Running Total of A + B + C $59 ,000- 


i 


Sub-Total for D 


E. Indirect costs (15% of A+B+C) 


Total request V'_~ T t . j : 

. Source: https 7www.ii jstrydocuments.ucsf.ed /docs/nrcmOOOO 


544,850 
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14. Other sources of financial support: '• ^ ; . .. j f'i-X />, ■ '•.>•’^ :; Y r : .•%;. 

^ U»t financial support from all sources, including own institution, for this and related research projects. 

-" X : v ■':••■ s *4. V..' , ' . . ^ t 

1 ■'. i,-V. , ; - : CURRENTLY ACTIVE .V. ■■;.;/.* • 

• . • ^ ' ’ ; •*.** Source Inclusive 

^ n-Vi.’: 7 T*le of Project » (give grant numbers) | Amount | Dates 




i . « . S'; ;. r ' 7 C Tide of Project 

(give grant numbers) 

Amount 







;. ^ -j .' ■■*'■ ■ s’y. ■ " *:*'■ V - ' •"•':••' . •. 

^ ■ '■ : 



. ..a, ;; w.;*: . V';V ; r . .' •/ ■ v v 
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V ;'}[ : % -f V -'^v" •'<■ - -a ; . ; ^ 




Tide of Project 


'TENDING OR PLANNED 
Source 

(give grant numbers) 


Inclusive 

Dates 


r'VV.->• - *■'■ ... 


| It is understood that the investigator and institutional 
f officers in -applying -for a grant have read and accept 
| the Council's "Statement of Policy Containing Conditions 
J -pad isrns UncW Whkh fraiect Grants Are Made." 




* Principal investigator . rr' *"' 

...-■ lypcdName Sr. GeorgJ.-Keurath 

■ 7 ! ~■ - •*#•»**. 

'-•Scw»,e ..July. 1 

' ( 

.-- fct^ptv. 0 . g. 6erm. 040 81 60 40 _ 


f Cheriirpaynhie to ‘~ ,>v v ‘ 

U^ -» Georg B„ Kgurath _ 

| Moiling address for chedct 

I Bexentwiete 32 

\ - 

; 2 Hamburg 56 y West Germany 


-Responsible officer of institwfion 

Typed Nome_ 

Title_ 

Signature___ 

Telephone_ 


Af«a Cod* ■ Humb*r 


' Source: ,https://www.i*3l5ftpilocLjttients. ucsf.edu/docs/nrcmdtWII 
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The Council For Tobacco Research-U.S.A., Inc. 


July 27, 1973 


Grant Application No. 925 
CANCER 


To: The committee comprising Drs. Andervont, Gardner, and 

; Jacobson 

Subject: L. G. S. Rao, Ph.D., Regional Steroid Laboratory, Glasgow, 
Scotland 

New application No. 925 

. "Correlation of the Levels of Plasma Steroids with those 

in Urine of Lung Cancer Patients and Controls" 


’ Dr. Rao has been applying to CTR, unsuccessfully, since 

1970 on this general topic. 

When he was last denied by SAB early in 1972, Dr. Hockett 
forwarded to him (anonymously) comments by SAB and criticisms that 
had come from an outside reviewer. 

Application No. 925 requests 3,950 Pounds Sterling plus 
two additional years. 

Documents Submitted (attached) 

1. Letter dated 23rd July 1973 with application 
dated 18th July 1973. 

2. C.V. of L. G. S. Rao. 

3. Reprint "Prediction of 1-Year Survival ..." 

' " ■ ty Rao, British J. Surg., 59 977-979, 1972. 


Comment 


Staff comments may follow. 




F.W.N. 


FWN:wg 
Ends. 


Source: https://www.industrydocuments.ucsf.edU/docs/nrcm0pb.0 
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The Council For Tobacco Research-U.S.A., Inc. 

110 EAST 59th STREET 
NEW YORK. N. Y. 10022 

p .’Vp:'.. >(212) 42i.8ssn • ' ' : 

’ ? , ' • Application for Research Grant ; A - . : ‘ 

(Use extra pages as needed) 


1. Principal Investigator (give title and degrees): Dr* L.G.S. Rao, Ph.D. 


V* V 


• P 

- 'i ; ^ 
v 




Dote: 18 July, 1973. 



2. Institution & address: Royal Infirmary, Glasgow, G4 OSF. 

. ' 3. Department(s) where research will be done or collaboration provided: Department of Steroid Biochemistry. 


4 . Short title of study: Correlation of the levels of plasma steroids with those 
in urine of lung cancer patients and controls. 


prvp-* 


-r ■ 




•ip 


► -1- / 

4 -* r- 

■ .V*" ; 


I - 


u fP. 

x -4 


5. Proposed slarting date-. 1st October, 1973. ( t - 

6. Estimated time to complete: Three Years. ■;! P ‘ ‘ • v .... V>V~W- 'V r ^ - ' 

7. Brief description of specific research aims: Previous work by the applicant has shown that lung 

cancer patients show some abnormalities which are rarely found in normal men in 
the urinary excretion of some steroids. These abnormalities have been found to 
be related to the length of survival of both inoperable and surgically treated 
lung cancer patients. Therefore, it is felt that these results might help to 
V throw some light on the nature of this disease. However, the urinary steroids 
are the end products of metabolism and excretion of the steroids secreted by the 
adrenal cortex and the testes. Any interpretation of the urinary findings would 
be difficult unless the levels of these steroids and their precursors in blood 
’-are known. Blood levels of steroids are also essential for tracing the source 
of the urinary abnormalities. 




■V 


V- : 


^SQurde;.http&://www. 




j SBRR p* ients.uGsf.edu/dQCs/nrcmK2IE 
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aaisfc. 
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8. Brief statement of working hypothesis: ’ T*;'" . •> > f- : . ’^- v ■'- -.' r , ' -. ' •„. r . .. . 

. „ •• - ..-■*■*-> %■:»*■ ■. ,. • • • ' : - •• ' *•* ' ■ , ^'- ■ • •■'• *." .•■•'- v" •• ••:' "" :'< 

... r . The urinary steroid excretion pattern which is abnormal in lung cancer patients 
reflects abnormalities in plasma steroid concentrations in these patients, .* The 


reflects abnormalities in plasma steroid concentrations in these patients. The 

;;■* alternative hypothesis which has to be excluded is that the abnormalities in urine 
f are attributable to the abnormalities in the excretion of these steroids by the 

V ' ■ . ;.C ... 


- V" /;» ( V-V. '•'$**$$; / -.'• ’ •> >-V^. 4 *. V-.:>' 


f< ’'y ■ 7 t*'' 




zmp*' 


.£ ■£& 


m i 

■ ***• , ! 


. \ r- = ^ 'V ' 

Details of experimental design and procedures (append extra pages os necessary) ' V- /• V\y*' 

The main abnormalities in steroid excretion in lung cancer patients are the low 
androsterone^nigh 17-hydroxycorticosteroids (17-OHCS), whereas aetiocholanolone is 
normal (Rao, 1970). The possible significance of these findings in the aetiology or 
pathogenesis of lung cancer has been discussed (Rao, 1972). The main purpose of the 
present proposals is to try to trace the source of these abnormalities. Thus, as a 
first step, it is proposed, to measure these steroids or their precursors in blood 
plasma in a group of lung cancer patients and controls, and compare the steroid pattern 
in blood with that in urine. „ v •••■.- ... '-.ri-■■•<•• 






'The precursors of the 17-oxosteroids in blood are dehydroepiandrosterone (DHfl) and 
its sulphate from the adrenal cortex, and testosterone from the testes. However, 
j||^£sulphates of DHA and androsterone are the precursors which are found in much larger ;>■ 
|||&‘amounts compared to other precursors of the 17-oxosteroids. The sulphates of DHA 
Ip?*and androsterone will be measured by a gas-chromatographic method (De Moor and Heyns, 
P^V'1966). '■ V • - v' v «; •' 

g;i'"r't u ' y if would be very valuable to measure the other precursors of 17-oxosteroids; - •. ~y 
namely, testosterone and its metabolites in plasma. These steroids include '• ! ■ 

fc^^;5a-dihydrotestosterone and androstenedione, but all these three steroids are found 
: In much smaller amounts in blood than the sulphates of androsterone and DHA. 

Therefore, the former steroids will need more sensitive methods, such as radioimmuno- 
"""^agsay: ‘"Such assays are in routine use in this laboratory and need chromatographic 
, separation of the individual steroids before quantitation by radioimmunoassay. 


.. -x, v. j■ ...; 

,V '■ * .J—tC- 1 

V ,n *- •' V 7 * it. 


; ' 'r'^v V •' 


The 17-OHCS are derived mainly from cortisol and cortisone secreted by the 
adrenal cortex, and can be measured as plasma 11-0HCS or 1 cortisol r by fluorimetry. 
A routine method for the measurement of plasma cortisol by competitive protein 
rbinding is available in this laboratory, and this method will also be used in some 
samples as an additional check of the fluorimetric method. The urinary steroids 
will be measured as was done previously (Rao, 1970). 


During the proposed study, it is felt that priority should be given for thB 
determination of the 11-0HCS and the sulphates of androsterone and DHA, because it 
is known that these steroids are the main precursors of the steroids investigated 
before in urine. Thus, an early comparison would be possible between plasma and 
urinary levels. Part of the specimens will be stored at -20°C for the determination 
of the other steroids by radioimmunoassay as the second part of the study. 


Continued 
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9. Details of experimental design and procedures - CONTINUED: • : v 

•It is proposed to investigate about 50 lung cancer patients and the same 
number of chest disease controls and of normal men* Blood and urine specimens 
; would be collected from 100 consecutive patients attending the chest clinic of 
, this Hospital and of other hospitals in this area before a knowledge of diagnosis 
is established*. It is estimated that approximately 50 out of the 100 would 
vv have the diagnosis of lung cancer confirmed. Those found not to have lung 
cancer will be used as chest disease controls for the lung cancer patients* 

All the laboratory analyses will be carried out *blind ? , without a knowledge 
of diagnosis* General biochemical data, such as liver and kidney function, 4 * 
and also clinical data, will be collected for each patient* It is estimated 
that the first part of the study would be completed in two years and the second 
part in one more year. 

. References: '/**./..* "■ - U 

floor and Heyns, U. (1966). In Androgens in Normal and Pathological ' 
Conditions . Excerpta Medica Foundation, International Congress 
Series 101, P*54. ^ 




Rao, L.G.S. (1970). Lancet , ii,441* 

Rao, L.GpS. (1972). Brit* 3* Surg* 59,977. 






Source: https^/wwwjndustrydocuments.ucsf.edu/dods/rirQrnQdOQ 
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10. Space and facilities available (when elsewhere than item 2 indicates, stote location): 



All the equipment required for the proposed study, such as gas-chromatographs 
liquid scintillation spectrometers, are already available in this Department. 

Bench space is available for one Technician. 

:• An excellent liaison with the chest physiciansand surgeons in this and other 
hospitals in this area has been established for the past five years, and it i3 
extremely easy to obtain access to patients and controls. •• ’.y.-.:-; 


1. Additional facilities required: ^ • ■ 

..... - . • «■ - '. - . • _ ’ . ... v ^ • i. 

None - apart from the staff and other requirements detailed in the budget. 



c 

12. Biographical sketches of investigator(s) and other professional,personnel (append): 


13. Publications: (five most recent and pertinent of investigator(s); append list, and provide reprints if available). 

Source: https://www.industrydocunnents.ucsf.edu/docs/nrcmOOQG 
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' .Date and Place of Birth: ; Redacted —'' ■’• ■/•v --1 


Redacts 






/" • Marital Status, etc , : j!^ 


REDACTED 




Qualifications: ;* :*://// , 




. /•:. j./ 4 v 


c 


1* B.Sc. Hons* ('Biochemistry and Botany) - 1949* 
.‘University of Mysore, 

.2, # M.Sc,. (Botany) - 1954.'“ 

: University of Mysore, / . ’■■■’• 


3. M.Sc, (Biochemistry) - 1962. 
University of London, ; 





1. . Lecturer in Biology (1949. - 1953) - University of Travancore. 


2 . 


3. 


Research Student (September, 1954 - April, 1956) - Department 
•of Biochemistry, Indian Institute of Science, Bangalore. 

Research Fellow, Indian Council of Medical Research 
(April, 1956 - September, 1957) - Department of Biochemistry, 
All-India Institute of Mental Health, Bangalore. The work 
involved the determination of constituents of body-fluids, 
including cerebrospinal fluid, paper chromatography of urinary 
amino acids and their metabolites and agar-gel electrophoresis 
of serum proteins in chronic schizophrenic patients. 
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Medical Laboratory TeotmitrrsrfY-(-ftprxi7~-195a - December, 1959) - ‘ 

Bow arid Paddington Group Hospitals, London# Part of this tima .. 
was spent in participation in research on the effect of androgens 
on nitrogen and electrolyte balance in patients with disorders of 
the'kidney. I hav/e been recognised as a qualified Medical L\ k & 




Hospital. Biochemist, Basic Grade (3anuary, 1960 - December, 1962) 
- Chelsea Hospital for Women, London, S#W.3. Determination of 
'steroid hormones and metabolites in body fluids of patients with 
.endocrine disorders. .* ,*: 1 ; \ *V : -V .^5?/ 




Dunior Research Associate (December, 1962- December, 1963) 
Department of Physioiogy, The Medical School, University of 
Newcastle. Research for Ph.D. Degree and teaching of 
.Biochemistry to Science, Dental and Medical Students. *7 V 
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'Senior Biochemist (April, 1966 - Dune, 1968) - Psychosomatic 
Research Unit, Southern General Hospital, Glasgow. Research 
-into Lung Cancer, Heart Disease and Depressive Illness. 

I was in charge of the biochemistry laboratory and responsible 
for both the day-to-day running of the laboratory as well as 
planning the research programme. ... •• , v .iVv. 


7 Jr* 'V :* 


Lecturer in Biochemistry (Duly, 1968 - September, 1972) - 'w*?} 
Department of Psychological Medicine, University of Glasgow, 
Southern General Hospital, Glasgow, S.W.1. . ( 

* Duties ‘ same-as ; 'ih r 7. “ 
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Senior Biochemist (October, 1972 - to date) - Regional Steroid 
Laboratory, The Royal Infirmary, Glasgow, G4 OSF. Determination 
of steroid hormones in various disorders in patients of this and 
other hospitals in this Region. .. 
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.1 *"' •* Rao, L.G.S. & Taylor, W. , . ., * ;, y*:;;*JL*.* ^I?; 

C ***: • ' * *■• / / '~ s -’' : * 1 * ■ .- v 'f *• •:•■*•* ;. ' . 

1 Sex and species differences in conjugate formation during the 

► Ji:' tfc ^sw .V^^KiST* • * - . ’ ■ ’*•• ; \ / . ■•*.., . ^. ’. 

V' metabolism of (4-14C) progesterone in vitro , (1963). * .. ' 

Biochem. 3. 90.30P. '!■■'-/.••'■ j \ ■■■ * AvrtN/■ , 

":■ ' ' ' “ ; ~ J Wy ; 1 ■'•V. ■- 

^i%fiV-V^:^Srv 2* * Rao, L.G.S. & Taylor, W. .• -V . Jv/ T.. \L •;>?/" \ . r "' . 


conjugate formation during the 
one by liver homogenates. (1965). 


"*3» . Rao, L.G.S. & Taylor, W. ;• ■yvy j^v.. _ •- - r*,;!: 'V - 

"■•■ Effect of Dteincubation of homooenate of olucuronfde formatinn 


niyp .Rao, L.G.S. & Taylor, W. • * '' ’• 

ir-^i y.J.... Glucuronide formation during the metabolism of (4-14C) progesterone 

V V ’ by cat-liver homogenate. (1965). Biochem. 3. 96,62P. 


Ss^P 

:’;3^Vv Urinary steroid excretion patterns after acute myocardial infarction. 

(1970). Lancet , ii,390. *. - ' ■ # .' p : > .-y. . _ \ 

•/ 7« Rao, L.G.S. y •. •/ *'. 1 * . k * *• ** .» . ' . > ^ 

- Discriminant function based on abnormalities in steroid excretion 
in patients with lung cancer. (1970). Lancet , 11,441» 

, 6. Rao, L.G.S. & Hewit, n.L. 

Prognostic significance of a steroid discriminant function in 
patients with inoperable lung cancer. (1970). Lancet , ii,1063. 

See also Editorial on this work on page 1070. 

9. Rao, L.G.S. 

The concept of lung cancor as an endocrine disease. (1972). 

> Nature , 235 ,220. 
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Reprinted from BRIT. J. SURG., 1972, VoL 59, No. I2 3 DECEMBER 


IS: 
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PREDICTION OF i-YEAR SURVIVAL AFTER RESECTION OF 
LUNG TUMOURS FROM THE PREOPERATTVE STEROID 

EXCRETION PATTERN -XXX; 

' '> •-■: By L. G. S. RAO* ' v'. "X-'VX* 

'y PSYCHOSOMATIC RESEARCH UNIT, DEPARTMENT OF PSYCHOLOGICAL MEDICINE, SOUTHERN GENERAL HOSPITAL, GLASGOW ' f 


mmmm: 


- •Summary 0;,n,:- ; r 

A prospective study of 50 patients with lung cancer 
who were treated by surgical resection of their rumour 
has shown that most of those who died within 1 year 
after resection had abnormalities in preoperative 
steroid excretion whereas most of those who are 
alive had normal steroid excretion. Of the 21 patients 
who died within 1 year, 5 died in hospital, mainly as 
a result of surgical complications, and were found to 
have an abnormally low androsterone to aetiochol- 
anolone ratio and a high total 17-oxosteroid excre¬ 
tion. Those who were discharged alive and well from 
hospital but who died within 1 year as a result of 
metastasis to other organs had a low androsterone 
level in relation to aetiocholanolone and to total 17- 
hydroxycorticosteroids. Thus, it has been possible 
to identify by their preoperative steroid excretion 12 
out of 14 patients who died within 1 year although 
they had had a successful resection. 


Although radical surgery offers the best chance of 
survival for patients with lung cancer compared with 
other methods of treatment, nearly half of the surgi¬ 
cally treated patients die within 1 year. Therefore a 
method of prediction of the prognosis might be 
useful for the management of these patients. If the 
technique of prediction has a biochemical basis it 
might provide clues to the pathogenesis of this 
disease and might even lead to a therapeutic appli¬ 
cation. Such a chemical method of predicting 
prognosis has already been shown to be effective 
for patients with inoperable lung cancer (Rao and 
Hewit, 1970). The present report deals with the 
prognosis of patients whose lung tumours have been 
resected by a lobectomy or pneumonectomy. 

PATIENTS AND METHODS 

Fifty male patients, aged 36-68 years (mean 557 
years), who had undergone a resection of their lung 

♦Present address: Glasgow and West of Scotland 
Regional Steroid Laboratory, Royal Infirmary, Glasgow. 


tumour were followed up for a period of at least 1 
year from the date of surgery; 27 had had a pneumo¬ 
nectomy and 23 a lobectomy. Two early morning 
specimens of urine had been collected for steroid 
assay about 3 days before surgery. Details of patients 
and laboratory methods have been described else¬ 
where (Rao, 1970). . ^ > 

■W>■RESULTS V 

Twenty-one patients died within 1 year after resec¬ 
tion and, of these, 5 died in hospital mainly as a 
result of surgical complications such as haemoptysis, 
peripheral shock, or pulmonary embolism (group 1). 
Of the remaining 16 patients, 2 died of heart failure 
and kidney failure 4 and 7 months respectively after 
surgery and had no obvious evidence of metastases. 
The remaining 14 patients left hospital after surgery 
in a reasonable condition but died within 1 year 
mainly as a result of metastasis to the other lung or 
to other organs (group 2). Twenty-nine of the 
patients were alive and most of these were well 1 
year after resection (group 3). Steroid excretion 
before resection was compared in the three groups 
and showed some striking differences (Table I). 
Among the patients who died within 1 year, those 
who died in hospital showed some differences in 
steroid excretion compared with those who left 
hospital alive and well; the former patients had a 
lower androsterone (A) to aetiocholanolone (E) ratio 
than the mean for group 2, and they also had higher 
17-oxosteroid (KS) and 17-hydroxycorticosteroid 
(17-OHcs) excretion levels compared with those in 
groups 2 and 3. Patients in group 2 had significantly 
lower excretion of A and E compared with that in 
group 3. In group 2, 12 out of 14 patients had a 
17-OHcs : A ratio of more than 10, whereas in 
group 3 only 5 out of 29 patients had such a high 
ratio. Thus most of the patients in group 2 could 
be identified by their abnormal steroid excretion 
(Fig. 1). Two patients in group 2 died of heart 
failure and kidney failure respectively and these did 
not have any marked abnormalities in steroid excre¬ 
tion. 
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DISCUSSION 

The results indicate that it is possible to identify 
using a chemical method, even before surgical treat¬ 
ment, those lung cancer patients who have a poor 
prognosis despite resection of their lung tumours. 
The significance of these findings could be consider¬ 
able in the management of these patients if it can 
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Androsterone •* died within one year 

; 0- alive at one year 

FlO. I.—The survival of surgically treated patients. 


susceptibility to metastasis after surgery. Previous 
jssible to identify work (Rao, 1970) has shown that removal of the 
are surgical treat- lung tumour does not result in the disappearance of 
who have a poor these steroid abnormalities and therefore they can- 
ir lung tumours, not be considered as being due to the presence of 

ould be consider- the lung tumours. It is not likely that these abnor- 

patients if it can malities are the effects of the clinically unrecognizable 
secondary tumours, since the removal of the primary 
”•*’■' - : tumour did not result in the decrease of the abnor- 

malities. Therefore it appears that these abnormal- 
r VC , ities i* 1 huag cancer are the characteristics not of the 

tumour but rather of the host, which may be involved 
in the defence against the growth and spread of the 
■-v tumour. Some indications are already available of 

the possible ways in which steroid abnormalities 
^ r r "~may be involved in the defence mechanisms of the 
■'/host against the tumour. These can be considered 
, vj-T-r -v , - under three main aspects. 

_ _ ^ , ^ I. Metabolic Effects.—Corticosteroids are 

E.VG ****-> r ,v mainly Catabolic (Symington, 1969) and androsterone 

is anabolic (Furman and Howard, 1959). The high 
, 17-OHcs : A ratio found in patients with a poor 

; '* prognosis might shift the metabolic balance towards 

increased catabolism and lead to the cachexia found 
_ -‘V:.: in many patients with a poor prognosis. 

' 0 2. Haemostatic Effects.—It is known that 

... 0 0 cancer patients have an increased coagulability of 

- 0 their blood and this has been suggested as favouring 

. . .. 0 the establishment of blood-borne metastasis (Thornes, 

- V 1967). Evidence for this view has come from the 

» t finding that the death-rate from cancer among 

persons receiving anticoagulant therapy is significantly 
■_ j U lower than that in the general population (Thornes, 

1 1967). It is known that corticosteroids increase coagu- 

y lation by increasing the free fatty acids in the blood 

i at one year (Hoak and Robinson, 1963)3 whereas androsterone 

eated patients. reduces coagulation by its ability to reduce platelet 
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Table /.— Preoferative Steroid Excretion in Groups 1 , 2 , and 3 ‘ 


■ ^-'*- • - 

No. OF 

Steroid Excretion (mg. 

per g. creatinine per litre) 


Patients 

A 

E 

KS 

17 -OHcs 

- 1 
; 2 

-•3 

~,1 , 

39 

1-29 ±0-46 
0-72 ±0-31* 
1*42 ±0*66 

2*90 ioi6*' 
1*19 ±046* 
3*11*1*15 

7-02 ± 0*77 ' 

4 - 18 ±1*44* 

5- 83*r93 

10*39 ±3*56 
8*26 ±2*71 

8*11 ±2-29 


A, Androsterone; E, aetiocholanolone; KS, 17-oxosteroids; 17-OHcs,^hydroxycorucosteroid. ^ 
wtl Significantly different from the mean of group 3 (Pcoqi). 


be established that their abnormalities are of aetio- 
logical significance and are not merely a reflection of 
the stage of the disease. The latter possibility arises 
because in patients with inoperable lung cancer the 
same steroid abnormalities are significantly related 
to the prognosis (Rao and Hewit, 1970). Thus, in 
these patients the greater the 17-OHcs : A ratio the 
shorter is the survival time. The present results show 
that this ratio is equally useful in predicting the 1- 
year survival in patients whose lung tumours have 
been surgically removed. Therefore, it is possible 
that the 17-OHcs : A ratio indicates the presence of 
metastases which were not clinically recognizable, 
and thus reflects only the stage of the disease. An 
alternative possibility in surgically treated patients is 
that a high 17-OHcs : A ratio indicates a greater 


stickiness (Dufault, Tremblay, Nowaczynski, and 
Genest, 1961) and to increase fibrinolysis (Thornes, 
1970). In fact, androsterone has been used pro- 
phylactically for this purpose in cardiovascular disease. 
Aetiocholanolone administration results in the in¬ 
crease of fibrinogen (Kimball, Vogel, Perry, and 
Wolff, 1967) and may thus enhance the tendency to 
coagulation. Thus, the low A : E ratio found in 
patients with a poor prognosis might have resulted 
in increased blood coagulation, favouring the estab¬ 
lishment of blood-borne metastasis. Increased coagu¬ 
lability may also result in the formation of fatal 
pulmonary emboli. 

3. Immunological Effects.—The importance of 
immunological mechanisms in the defence against 
cancer is now widely recognized (Editorial, British 
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Medical Journal , 1970)The immunosuppressive 
effects of corticosteroids are well .known and these 
steroids are used extensively for this purpose in tissue 
transplantation. It is likely that androsterone may 
enhance the immune response because of its anabolic 
effects. Thus, the high 17-OHcs : A ratio seen in 
patients with a poor prognosis may lead to a reduced 
immune response against the tumour. 

It must be emphasized that although the above 
mechanisms are discussed separately -two or more 
of these may be operating in unison to enhance the 
effect of steroid abnormalities. A careful investigation 
of these mechanisms in the prognosis of cancer 
would be a rewarding study, \ 

A convincing method of proving that the steroid 
abnormalities in lung cancer are of aetiological signi¬ 
ficance would be to study the effects of correction of 
these abnormalities on the prognosis of these patients. 
Since the abnormalities in steroid excretion centre 
around* a r deficiency of androsterone these could be 
corrected by the administration of this steroid or a 
suitable precursor. Testosterone would not be a 
suitable steroid because the A : E ratio is not altered 
by its administration (Johnsen, 1968). Dehydro- 
epiandrosterone also would not be a suitable pre¬ 
cursor because this steroid is converted mainly to 
aetiocholanolone and thus would increase the abnor¬ 
mality found in lung cancer (Kirschner and Lipsett, 
1964). It may therefore be necessary to administer 
androsterone or some other 5-alpha-androstane com¬ 
pound. Since the correction of the deficiency of 
androsterone could be carried out in conjunction 
with the existing methods of therapy it should be 
entirely feasible to conduct such a clinical trial. 
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activity against mouse carcinoma 755. The first phase of the study will 
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sently available in the laboratory. These cells include a rapidly pro¬ 
liferating mammary adenocarcinoma C 3 H 2712 tumor and a slow growing 
mammary adenocarcinoma C 3 H BA tumor and a normal mammary gland. The effect 
of the compound on cellular proliferation, mitotic index, DNA, RNA, and 
protein synthesis will be used to determine the effect of the drug. 

The ultimate purpose of the proposed research is to develop a series 
of drugs with a potential to selectively destroy neoplastic cells with a 
minimum of damage to the function of normal cells. Towards this goal, we 
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istry and Pharmacology Departments to coordinate information obtained from 
chemical, biochemical, and pharmacological studies on the effect of these 
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and their effect on the synthesis and structure of essential cellular 
{ proteins. The potential of this basic information is to provide a number 
^ of agents for chemotherapy. 
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RESEARCH PLAN — 

A, Introduction: 

1. a. Immediate Objective 

The immediate objective of the proposed research is to first 
synthesize a series of 3-p-(methoxybenzyl) sydnones with attached 
alkylating agents since these compounds have been reported to have 
antineoplastic activity against mouse carcinoma 755. The first phase 
of the study will then be to test these compounds in vitro utilizing 
the cell strains presently available in the laboratory. These cells 
include a rapidly proliferating mammary adenocarcinoma C 3 H 2712 tumor 
and a slow growing mammary adenocarcinoma C 3 H BA tumor and a normal 
mammary gland. The effect of the compound on cellular proliferation, 
mitotic index, DNA, RNA, and protein synthesis will be used to deter¬ 
mine the effect of the drug. 

b. Ultimate Objectives 

The ultimate purpose of the proposed research is to develop a 
series of drugs with a potential to selectively destroy neoplastic 
cells with a minimum of damage to the function of normal cells. 

Towards this goal, we have the potential utilizing the talents and 
facilities of 'both Biochemistry and Pharmacology Departments to co¬ 
ordinate information obtained from chemical, biochemical and pharma¬ 
cological studies. The effect of these agents in their interaction 
with macromolecular structures such as DNA and their effect on the 
synthesis and structure of essential cellular proteins will be deter¬ 
mined. The potential of this basic information is to provide a number 
of potential agents for chemotherapy. 

2. Background: 

* ' 

a. Chemical 

The use of alkylating nitrogen mustards as chemotherapeutic 
agents in arresting and in a few cases the elimination of cancer had 
its beginnings during the 2nd world war (1). Since that time, it 
is unfortunate, however, that only a few of the many thousands of 
such compounds synthesized through the years have proven to be effica¬ 
cious (2). It has been proposed that at least part of this problem 
lies with the stability in situ , of the aziridinium ring. Thus 
Rosen and Ehrenpreis (3) have shown that the stability of the aziri¬ 
dinium ring is of utmost importance in determining the degree of 
irreversibility. In the case of nitrogen mustard-antineoplastic 
agents, for example, the potency of the agent is directly related to 
its ability to combine covalently, forming an irreversible bond, and 
thus alter the function of the cell. If the aziridinium ring is too 
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• stable, reaction with tissue nucleophiles becomes difficult or im- 
possible and the desired specific irreversible effects of the drug 
fare not realized. By the same token, if the aziridinium ring is 
insufficiently stabilized , it is too rapidly hydrolyzed to the 2- 
; hydroxyethylamine and the drug will again act only as a reversible 
'yl'i'P agent• Such an explanation has been used to explain the i© viv a 

;* and in vitro potency of dibenamine and phenoxybenzamine (3) and . r-Tyc 
could readily substantiate similar results with nitrogen mustards. 

'Rosen et al. (3,4,5) have suggested that the aziridinium-aromatic 
IV-interacting distance has to be sufficient as to allow the aziridi- 
nium ring to be stable long enough to permit the drug to diffuse, 
intact, to the site of action. An example of such a drug although 
not an antineoplastic agent is the irreversible local anesthetic, 

‘ . 2-[2-chloroethyl)-methylamino] ethyl 4-ethoxybenzoate, whose aziridi- 

. ■ • ? nium ring has a half life at 30° of 83 minutes (5). 


.v , • Unfortunately, the lack of specificity of nitrogen mustards 

i has been a major drawback with the use of these agents in cancer 

: chemotherapy. One aspect of this problem as stated above is the 

a stability of the aziridinium ring as compared to its alkylating 
- ability. Furthermore, we have found in our earlier work with local 
''ir- anesthetics, that specificity (in this case, specific alkylation of 
- the receptor sites on the nerve membrane) is related to the ability 

of the compound to diffuse to the area of interest. Thus there are 
^ many factors that are critical in addition to the_alkylating moiety 
to obtain specific pharmacological action. Such is the case of 
'‘6; phenoxybenzamine and dibenamine which possess an aziridinium ring 
of sufficient stability to allow these compounds to alkylate the 
adrenergic receptor but -these agents are without pharmacological 
'^•.effects (3) at the nicotinic receptor of the neuromuscular junction. 
This phenomenon of specificity has been further explained by the 
kinetics of irreversible bond formation by dibenamine (6) and local 
anesthetics (7). Initially, a reversible electrostatic complex is 
■ • formed between the receptor and the new drug, with time this equili- 

brium gives way to a non-competitive block, which cannot be reversed 
^ within a kinetically measurable time period. 





k i 
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Without this transport concept, indiscriminate alkylation increases 
to such a degree that statistical distribution of the drug is ob¬ 
served. We propose to overcome much of the problem of the lack of 
specificity by preparing an agent that not only contains an anti¬ 
tumor moiety but also has a sufficiently stable alkylating pharma¬ 
cophore. This series of compounds will be discussed in depth later. 
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' 'Earl and Mackney (8), working at the University of Sydney, 

' found that treating N-nitroso-N-phenylglycine with acetic anhydride 
: * gave a fused ring (I) which they called "sydnone". In 1949, Baker 
.' ■ et a l* (9) found that the term fused ring was misleading and sug- 

s v gested that structure (II) was more appliable. At the same time 
Simpson (10) determined that "sydnone" was a charged species al- 
iv 'though totally neutral. Since the late 1940's, much work has been 
done on this unusual ring system, with the determination that a class 
of compounds called "sydnones" is aromatic in nature. The earliest 
reported consideration of sydnones as biologically important agents 
was made by Brookes and Walker (11), when they prepared several 3- 
: y , methyl—4—alkyl—sydnones as potential amino acid antagonists. A 

:;X:f ' • nuinber of sydnones have been examined for possible antitumor acti- 
, * vity (12). Greco et al. (13) reported activity against carcinoma 

_ 755 in mice with 3-(p-methoxybenzyl) sydnone. Under the right speci- 

". fic circumstances the potential use of sydnones as antineoplastic 
- ' agents, may be enhanced by their similarity in structure to amino 


acids. 






b. Biochemical Review of Alkylating Agents 

...... . I 


The alkylating agents were the first group of synthetic com- •'>' 
pounds recognized for their anti-cancer properties. During World - 
War I the bone marrow depressant effects of sulfa mustard bis . 
(8-chlorethyl) sulfide, was noted but ignored. The revival of in- 
vestigation in potential was gases during the Second World War in- :*' • 

" eluded among other compounds the nitrogen mustards. In these stud- 
ies the bone marrow depressant action of one of these agents, tris, 
(8-chlorethyl) amine hydrochloride suggested its potential value in 
, the treatment of neoplastic diseases of the blood forming organs. : , 

The first clinical studies were begun by Gilman in 1942 (Science '■ %. 

103, 656, 1946). In fact, Rhoads summarized clinical experiences 
of 160 patients with neoplastic diseases in 1946 (JAMA 131 , 656, / 

1946) . . :• .•. ,, r .xc,'- '' V; V ; 


The original derivation of the term alkylating comes from 
the word alkane and has been defined by Warwick (Cancer Research 
23, 1315, 1963) as "those compounds capable of replacing a hydrogen 
atom in another molecule by an alkyl radical". 
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All of the alkylating agents are highly reactive chemical 
compounds capable of reacting with nucleophilic groups such as 
amino or sulfhydryl groups. Some of the alkylating agents are so 
chemically active that they will react with water within a few 
minutes. For this reason many of the alkylating agents must be 
stored as dry powder and dissolved immediately before administra- 
tion. ": : w. '-• ' ' 

- ' There are two types of alkylating agents: monofunctional 
and biofunctional. The monofunctional alkylating agents which 
have only one active alkylating group are far less active in their 
anti-tumor activity than those containing two alkylating groups. 

The increased reactivity of bifunctional alkylating agents might 
have its explanation in that alkylating agents act by binding to 
DNA (Lawley and Brookes, Nature 206 , 480, 1965). 

; .,v • The evidence that alkylating agents may have their primary 

function in the interstrand binding of double stranded DNA mole¬ 
cules is strengthened by the following observations: V,vv 

1) Alkylating agents are both mutogenic and carcinogenic. 

[f:, 2) Both in - vivo and in vitro alkylating agents produce . 

fragmentation and clumping of chromosomes. • ^ -•••• V;. 

■ ; 3) Alkylating agents inactivate DNA containing viruses 

much more readily than RNA viruses. .v' - •••• ;• ;Y> 

■ y ' : 4) Alkylating agents do not inhibit bacteriophage contain¬ 
ing a single stranded DNA although they are effective in alkylat¬ 
ing DNA of the host which is double stranded DNA. ■ V;...--vY, 

5) Alkylating agents are relatively ineffective inhibitors 
, of protein function although they readily inhibit mitosis. 

6) There is evidence of interstrand binding from the N7 
in the guanine of one strand to the N7 of guanine in the opposite 
strand and that this interstrand binding prevents the separation 
of the two strands of DNA in the double coiled helix that is 
necessary for cell replication. 

7) di (guanine-7-yl) derivatives of sulfa mustards have 
been isolated when this agent is reacted with DNA. Thus these 
observations would explain why the monofunctional alkylating agents 
are less effective than bifunctional agents. 

It is on the basis of these observations that one could 
conclude that the efficacy of the alkylating agent is dependent 
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on 1) reactivity of the alkylating groups as stated in our pro- 'ryO- 
posal and 2) the nature of the side chain that can be specifically 
designed to interact with the DNA molecule. The fact that alky¬ 
lating agents are also mutogenic lends convincing support to their 
primary action at the level of the DNA molecule, as may be seen 
in recent reviews on alkylating agents: (Cline, Cancer Chemotherapy, 

Saunders Corp. 1971)? (Clark, Cumley, McCay, and Copeland, Oncology, 
'■1970, vol. 2, Experimental Cancer Chemotherapy, Yearbook, Medical 
‘publishers, 1970). ' ; ■ v 

3. Rationale ■ 

■ As suggested in the Objective section, the study of the mode 

of action of sydnone nitrogen mustards on cancerogenic cells by 
means of refined pharmacological, biochemical and chemical techni¬ 
ques leads to an integrated concept of the characteristics of the 
neoplastic state. 

As stated in the Background section, few of the many thousand 
nitrogen mustard compounds have been useful as antineoplastic agents, 
This is due in part to the variable stability of the, in situ , azir- 
idinium ring. In addition, there appears to be no significant phar¬ 
macological structure that one can correlate to activity. It has 
been known that planar molecules might be able to "fit" into the 
; DNA macromolecular structure and thus alter the programming pro¬ 
cess. The choice of sydnone nitrogen mustards as possible thera¬ 
peutic agents is based on several pieces of evidence: Firstly, the 
sydnone ring is planar and in addition it has been used as amino 
acid analogs. The fact that the sydnone is planar would increase 
: its capacity for intercalation into DNA and in addition as an amino 
'analogue it has the potential to augment its transport. Secondly, 
Rosen et al, (3,4,5) have determined a possible aromatic-aziridin- 
ium distance that allows the ring to be sufficiently stable so that 
; indescriminate aklylation is diminished greatly, which leads to a 
, decrease in toxicity. By the techniques discussed in the Methods ,, 
of Procedure section, known biochemical techniques can determine 
the site of action of these drugs. V..'' 

B. ’ Specific Aims : 

Our immediate objective is to determine the effect of syd¬ 
none nitrogen mustards on normal and malignant cells in vivo and 
in vitro. 


In the event of their efficacy, we will apply for another 
grant broadening out studies. 
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C. Methods of Procedure: 

• • : . \ 

:'dC a* Biochemical Studies 

The initial biochemical investigations of the alkylating 
agents will first include a determination of the LD50 utilizing 
both C57 and C3H mice from Bar Harbor Jackson Memorial Laborator¬ 
ies. Two types of tumors will be studied in these mice. One 
represents a fastgrowing spontaneous adenocarcinoma H2712 (Dunham, 
L. C. and Steward, H. L., 1953, J. of the National Cancer Inst. 

13, 1299). This tumor is usually palpable within three days, can 
be transplanted in ten days and kills the host between 9 and 16 
days, and is therefore considered a very fastgrowing tumor. The 
slowgrowing tumor C3HBA tumor (reference is same as for the H2712) 
is also a spontaneous tumor of the mammary gland in C3H/An mice. 

The tumor is usually palpable within six days, is transplantable 
within 10 days and kills the host in 3 to 7 weeks. 

Cells from these animals have been established in tissue 
culture in Waymouth media MAB87/3 (Charity Waymouth, Cultivation 
of Cells and Chemically Defined Media and the Malignant Trans- ■ 
formation of Cells in vitro , W. Junk, Publishers, The Hague 1965). 
Most of our studies will utilize both tissue and cell culture in 
that they are most amenable to study the effect of small quantities 
of the compound that would not be subjected to biochemical altera¬ 
tions frequently found in vivo . In addition to these cells normal 
chick embryo fibroblasts and transformed fibroblasts obtained from 
the laboratory of Dr. Ralph Smith will be used to compare normal 
euploid cells and cells that have been transformed by virus. 

' One of the readily identifiable characteristics of normal 
euploid cells is that represented by contact inhibition as first 
described by Eagle and later amplified by a large number of other 
investigators (Cancer Research 2_9, 1770, 1969). The character¬ 
istics of this contact inhibition represent an alteration in gene 
expression of the normal cell to inhibit the replication and the 
transcription of its DNA, the result of which is the cessation of 
cell division and motility of the normal cell population. In 
contrast, cell cultures obtained from tumors, or cells that have 
undergone transformations no longer exhibit this characteristic 
of contact inhibition. We propose then to utilize these character¬ 
istics as a preliminary identification of the alteration of a 
normal to a malignant culture in vitro , and to determine the 
effect of our synthesized compounds on their ability to regain the 
capacity of contact inhibition exhibited by normal cells. 

All of our studies will include determination of total DNA 
followed by the method of Ceriotti, G. (J.B.C. 214 , 59, 1955) as 
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modofied by Short, et al., (Short, E.., Warner, H. R. and Koerner, ’ 
J., J.B.C. 243 , 3342, 1968). DNA synthesis will be followed by 
tritiated thymidine uptake using the procedures in our laboratory 
and protein synthesis followed by the utilization of C 14 labelled 
leucine and RNA synthesis followed using labelled uracyl. Total 
protein will be determined by the method of Lowry et al., (J.B.C., 
193 , 265, 1951). The original procedure will be used for the de- 
' termination of RNA (Ceriotti, J.B.C., 214 , 59, 1955). . / 

It is reasonable to assume that an antineoplastic agent 
will either specifically interact with the cell membrane of the 
malignant cell and thereby alter its permeability and/or will 
‘interact with the DNA by intercalation and alkylation. It is ; 
also reasonable to assume that the intercalation into the DNA 
would require a planar ring and that alkylation could be accomp¬ 
lished by a nitrogen mustard type side chain. ••• v • •: 

Thus the intercalation model of Lerman (Lerman, L. F., J. . 

Molecular Biology, 3^, 18, 1961) has been widely accepted as the 
mode of strong (primary) interaction between acridines and DNA 
(Waring, J. Mol. Biol. 5^£, 247, 1970) and has led to a plausible 
hypothesis for the mechanism by which acridines produce frame 
shift mutants. Recently a great deal of evidence has also ac- 
cumulated that the phenomenon of intercalation may extend to a 
much wider range of drugs than just the acridines. Thus in ' -v-:/:' 
addition to carcinogens, tranquilizers and hallucinogens, a 
number of chemotherapeutic agents may also have their mode of • 
action by intercalation (Waring, J. Mol. Biol. 5±, 247, 1970). 

As a diagnostic feature of the intercalation process, we 
will use the technique of drug induced local uncoiling of the 
double helix of a 4>xl4 7 RD DNA. In this system the uncoiling 
results in the removal and reversal of supercoils of closed 
circular DNA revealed by changes in sedimentation coefficient : 
..(Waring, J. Mol. Biol. 54^ 247, 1970). It should also be pointed 
out that the conversion from a plectonemic form (supercoil) to 
its paronemic form (open circle) may also be accomplished by the 
introduction of a single nick in one of the strands (Waring, 

J. Mol. Biol. 247, 1970) . Thus, in addition we will isolate 

the DNA by phenol procedures (Methods in Enzymology 12, Part A, 

B, and D, 1968, 1969 and 1971) and fractionate the DNA on cesium 
chloride isopycnic gradients, (Methods in Enzymology, 12^ and 21), 
and examine it on alkaline sucrose gradients to determine if nicks 
have resulted from the alkylating sydnone. 

b. Preparation of Nitrogen Mustart Sydnones 

For simplicity, I will use structures where appropriate 
in discussing the development of these compounds. The synthetic 
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sequence used in the preparation of the sydnone ring system (V) 
is well documented in the papers of Earl and Mackney (8) and 
Greco, et al. (13). Greco, Pesce and Franco (14) prepared 3- 
phenylsydnone-4-carboxylic acid (where R = Phenyl, VI) by the 
reaction of 4-rlithium-3-phenyl-sydnone with carbon dioxide. 
Conversion to the acid chloride (where R = Phenyl, VII) using 
thionyl chloride gives a white solid (15). The remaining steps 
in the development of the sydnone nitrogen (IX) mustard have 
been discussed by Rosen, et al. (5 ). 
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As suggested by the structure below, there is a possibility 
for the aziridinium ring to be stabilized against rapid hydrolysis 
, v ' by the interaction of the "banana bonding" electrons of the aziri¬ 
dinium ring and the aromatic electrons of the sydnone nucleus. 

This type of interaction has been suggested (16,5) to account for 
'; • the increased stability of the aziridinium ring in the irreversible 
\ / • ' local anesthetic, 2-(chloroethyl)methylamino]ethyl 4-ethoxybenzoate. 





Significance 


•; . •• There will be two immediate contributions from the proposed 

research: 1) The effect of sydnone-nitrogen mustards will be 

clarified. 2) By the use of this irreversible agent, our under¬ 
standing of the biochemical processes underlying cancerogenic 
growth may be better understood. These accomplishments hopefully 
will be of significance in the following manner: 


^1) ’Identification of the site of action of sydnone nitro- 
gen mustards would provide us with a better understanding of the 
mechanism of cancerogenic growth. 


‘ One or more of the compounds could prove of great 

value therapeutically for the purposes of arresting and/or 
y eliminating cancer. . . ; - 
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8. J. C. Earl and A. W. Mackney, J. Chem. Soc . 899 (1935). 

9. W. Baker, W. D. Ollis and V. D. Poole, J. Chem. Soc . 307 (1949) 

10. J. C. E. Simpson, J. Chem. Soc . 94 (1946). , 

11. P. Brookes and J. Walker, J. Chem. Soc . 4409 (1957). 

12. H. U. Daeniker and J. Druey, J, Hel. Chim. Acta , 40 , 918 (1957) 

13. C. V. Greco, W. H. Nyberg and C. C. Cheng, J. Med. Pharm. Chem . 

5, 861 (1962). _ . . ' 

14. C. V. Greco, M. Pesce and J. M. Franco, J. Heterocyclic Chem . 

3, 391 (1966). 

15. K. Kishimoto and M. Ohta, Nippon Kagaku Zasshi , 83 , 833 (1962); 
Chem. Abstr . 59 , 5152 (1963). 

16. Y. Pittman, Jr. and C. 0. Olah, J. Amer. Chem. Soc . 87 , 2998 
(1965). 
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10. Spoce and facilities available (when elsewhere than item 2 indicates, slate location): 



BIOCHEMISTRY: — 


Approximately 2,700 square feet of laboratory space is in use 
for the biochemical investigations in the laboratory of Dr^ McCarty. 
Facilities include all heavy equipment required for the project, 2 
Spinco ultracentrifuges, 2 amino acid analyzers, 2 Gilford Spectro¬ 
photometers, 1 packard Scintillation Spectrometer, 2 Sorvall centrifuges 
and continuous flow equipment. . V;.': - 


.: CO PHARMACOLOGY: 


Approximately 1,500 square feet of laboratory space is in use 
for the chemical and pharmacological investigations in the labor¬ 
atory of Dr. Rosen, which does not include cold room, animal quarters, 
and secretarial offices. Facilities include equipment needed to 
synthesize and test the sydnones. The new equipment is needed to 
replace those instruments borrowed from Dr. T. Narahashi which include: 
a pH meter, two balances. 


11, Additional facilities required: 


The chemistry Department has a N.M.R. spectrometer which 
available for my use. 


is 



Biographical sketches of investigator(s) and other professional personnel (append): 

' note additional sheets 

*3. Publications: (five most recent and pertinent of investigalor(s); append list, ond provide reprints if available). 

)du 
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R: REDACTED MATERIAL 




BIOGRAPHICAL SKETCH 




NAME: Gerald M. Rosen 


TITLE: 

. • ! ■ ,* 

BIRTH: •: /; 


Assistant Professor of Pharmacology 

; ——^ REDACTED-- 


EDUCATION 


Lowell Technological Institute,=B.S., 

:• Clarkson College of Technology, Ph.D., 


1965 

1969 



HONORS : ‘ N.I.H. Research Assistantship, 1965-1966. 

Teaching Assistantship, 1966-1969. 

/'v • Schering Fellow, 196 7-19 69. 

V.'-" New York State Incentive Scholar, 1965-1969. 

’ :v . .. Hoffman-LaRoche Postdoctoral Fellow with Professor 
r S. Ehrenpreis, 1969-1970. 

"■ . ‘ " N.I.H. Postdoctoral Fellow with Professor S. Ehrenpreis, 

x . 1970-1971. *, • • • .. .. 

University Fellow, University of Zurich, Switzerland, , 
with Professor P. G. Waser, 1971-1972. 

N.I.H. special Fellow to Duke University, 1973-1975. 

• REDACTED-- - ' ‘ ~ * ' ... 


RESEARCH. INTERESTS : Neuropharmacology and Molecular Pharmacology. 


PROFESSIONAL EXPERIENCE : 

Teaching Assistant , Chemistry Department, Clarkson College of 
' -. Technology, 1966-69. . ■ ■ 

. Instructor , Department of Ophthalmology,-New York Medical 
4 . College, 1969-70. • 

J : --‘'■ Lecturer, Department of Biochemistry, New York Medical : ' W ■■■;.■ 

College, 1970-71. 

Research_Associate, The Institute for Medical Research and 
. Studies, 1970-71. . 

Assistant (equivalent to Assistant Professor), Institute of 
Pharmacology, University of Zurich,_ 1971-72. 

Assistant Professor , Department of Physiology and Pharmacology, 
Duke University Medical Center, 1972- 
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7 i 


— PUBLICATIONS 


F. D. Popp, J.M. Wefer, G. Rosen, A.C. Noble: Investigation of 
Philippine Plants for Alkaloids, Antimalarial Agents and Anti¬ 
neoplastic Agents, J. Pharm. Sci . 56 , 1195 (1967). 

•P.D. Popp, J.M. Wefer, D.P. Chakraborty, G. Rosen, and A.C. 
•Casey: Investigation of African Plants for Alkaloids, Anti- 

malarial Agents, and Antineoplastic Agents, Planta Medica 
• 343 (1968) . "V: ‘ : ' ,-v. ; ■ , 

G. Rosen and F.D. Popp: Diazepines. V. The Reaction of 
Homophthalic Anhydride with Hydrazine. J. Heterocyclic Chem . 

6, 9 (1969). 

' G. Rosen and F.D. Popp: Reaction of 6,7-Dimethoxy-3-isochro- 
manone with Hydrazine. Can. J. Chem . 47 , 864 (1969) . 

' G.M. Rosen, F.D. Popp and F.Q. Gemmill, Jr.: 2-Benzyl-l,3,4- 
oxadiazolin-5-one and Related Compounds. J. Heterocyclic Chem . 
8, 659 (1971). ' 

G.M. Rosen, S. Ehrenpreis, T.W. Mittag and J.F. Stubbins: 
Physical and Pharmacological Properties of an Irreversible 
Local Anesthetic. J. Med. Chem . 14 , 514 (1971). 

G.M. Rosen and S. Ehrenpreis: NMR and Pharmacological Prop¬ 
erties of a Series of Beta-haloethylamine Local Anesthetics. 
Fed. Proc. 30, 629 (1971). 




S. Ehrenpreis and G.M. Rosen: The Irreversible Neuromuscular 
Blocking Action of Beta-haloethylamine Local Anesthetics: Site 
of Action, Temperature Dependence and Effect of Calcium. The 
Pharmacologist , 12 , 265 (1971). .... .. 

G.M. Rosen and S. Ehrenpreis:' Physical and Pharmacological 
Properties of a Series of Ultra—Long Acting Local Anesthetics 
and Neuromuscular Blocking Agents. Trans. N.Y. Acad. Sci . 34 , 

255 (1972). 

G.M. Rosen, S. Ehrenpreis and A. Karoutsou: Neuromuscular 
Blocking Activity of a Series of Beta-haloethylamines. Arch . 

Int. Pharmacodyn . 203 , 215 (1973). 

G.M. Rosen and S. Ehrenpreis: Neuromuscular Blocking Action of 
an Alkylating Local Anesthetic: Site of Action and Effects of 
Temperature and Calcium (in press). 

P.G. Waser, A. Hoffmann, M. Schaub, W. Hopff, G. Rosen, and A. 
Chang: Affinity Labelling of Cholinergic Receptors with Curaraz- 

ing and Depolarizing Drugs. Int. Congress Pharm . 5_, 113 (1972). 
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R: REDACTED MATERIAL 





••■■■ >Se 






Staff Member £1) Research Training 

Duke Medical School (2) Teaching Bio¬ 
chemistry for Medical Students (3) Graduate 

Department of Biochemistry (4) Director 
Graduate Studies, Dept, of Biochemistry 
1967 to present 

. Member of Research Council Duke 1970/ Chairman 
>-for Medical School, 1971 
Chairman of the Duke Membership Committee for 
■J’ the Southeastern Section of the Society of 

Experimental Biology and Medicine, 1960-70 
Secretary of the Southeastern Section of the 
Society Exptl. Biol, and Medicine 1961-62, 
Secretary to New York Society of Electron Micr 
scopists, Executive Board Director of NYSEM, 
Vice Chairman Southeastern Section of Soc. 
Exptl. Biology and Medicine, 1963 . Member of 
Evaluation Committee for Association of Amer¬ 
ican Medical Colleges, 1970-71, Duke repres¬ 
entative for Statesman in Medicine for Dr. 

B. Woodhall 1971. * 



J 


Societies: 

■y- .•'.yjo'lv- /s 

.! ■ i_ -V./• ~-rt-• ’ 


• I ' j* f V *.' ’• \ * 

V* ; ; r ' ^;' 'f ?y£;£ ‘* 1 - { *; \' 'V * • ■■ * 

/v-MiT i ■.» ‘ V £‘. 

•^Honorary Fraternities: 

Achievements of general 
. interest: > . 


. -• Jt*-.- 




vVt 




c 


Molecular Biology - Controls of KNA trans¬ 
cription and transport. Developed a procedure 
for growing mammalian cells under homeostatic 
conditions using the McCarty Homeostatic 
Cytogenerator. Developed methods of cell 
fractionation using the McCarty Cytodisinteg¬ 
rator and specially designed ultracentrifuge. 
Developed an Osteogenerator for growing organ 
cultures. Studied the biochemistry of pleuro¬ 
pneumonia like organisms in cell cultures. 
Investigated the amino acid metabolism of est¬ 
ablished cell strains* Studied the mechanism 
of synthesis of messenger RNA. Mechanism of 
transport of mRNA from the nucleus to the cyto¬ 
plasm. Synthesis and activity of nuclear 
ribosomes. Hormone induction*of c a ■ uocivir; 

in chick embryo duodenal cultures. Centre! cz 
protein translation at the ribosome level in 
the sea urchin egg. 
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✓*' ■ . *\ . . 
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PERSONAL PUBLICATIONS 


1973 


McCarty', K.S.’, Jr. , Jones, R. , and McCarty, K.S. , Sr .,'Hormone 
/..Effects on the Ultrastructure of Mammary Tumor Cultures, V • 
//./Abstract TCA Meeting June 1973. v *V. 1 :• v 

Nixon, J. ,' and McCarty, K.S ., A Partial Characterization of . ; 

phosphorylated Acidic Nuclear Proteins, Abstract TCA Meeting 
June 1973. 

McCarty, K.S., Sr., Jones, R., Nixon, J., and McCarty, K.S., Jr. 

" Hormone Induction of Phosphorylation of Chromosomal Proteins 
in Normal and Malignant Mammary Glands in Culture, Abstract 
- .FASEB Meeting April 1973. 

Nixon, J., McCarty, K.S., Jr., and McCarty, K.S., Sr ., The Use 
of a Reorienting Density Gradient Ro.tor with Continuous 
Sample Flow for the Isolation of Calf Thymus Nuclei, 

Submitted Analy. Biochem. , Jan. 1973. . - • 

Miller, D.M., Williams, R., and McCarty, K.S. , Localization and 
In Vitro Specificity of Histone Acetylation, Biochim. Biophys. 
Acta, Submitted, 1973. ' . " ’ • 

Miller, D.M., and McCarty, K.S ., Specificity of Acetylation of 
Histone F2A1 in Normal and Leukemic Lymphocytes and Other 
Eukaryotic Tissues, Submitted Cancer Research, 1973. 

Miller, R.D., and McCarty, K.S ., The Histones of the Clear-Nosed 
Skate, Raja eglanteria, in preparation. 

Miller, R.D., and McCarty, K.S ., The Histones of the Spectaled 
; Caiman, Caimon sclerops, in preparation. - ■ 

Sanders, L.A., Schechter, N.M. , and McCarty, K.S ., A Comparative 
Study of Histone Acetylation, Histone Deacety1stion, and RNA 
Synthesis in Avian Reticulocytes and Erythrocytes, Biochemistry, 
12, 783, 1973. • 




1972 




: ; 


Marzluff, W.F., Sanders, L.A., Miller, D.M., and McCarty, K.S. , 

Two Chemically and Metabolically Distinct Forms of Calf 
Thymus Histone F3, J. Biol. Chem. 247 , 2026, 1972, 

Marzluff, W.F., and McCarty, K.S. , Structural Studies of Calf 

Thymus F3 Histone. I. Occurrence of Cysteine, Phosphoserine 
and e-N-Acetyllysine in Cyanogen Bromide Peptides, Biochemistry 
11, 2672, 1972. 

Marzluff, W.F., and McCarty, K.S., Structural Studies of Calf Thymus 
F3 Histone. II. Occurrence of Phosphoserine and e-N-Acetyllysine 
in Thermolysin Peptides, Biochemistry 11 , 2677, 1972. 

Hopkins, R.A., McCarty, K.S., and Allen, B.L., Serum B-Glucuronidase 
in Mice Bearing Fibrosarcomas, Orthopaedic Surgery Papers of the 
Duke University Medical Center and Affiliated Hospitals, Aug. 

25, 1972 (Piedmont Orthopaedic Society). . ' 

1003544120 H 
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ft • ■ 1972 (continued) . . •• 

Sanders, L.A., Marzluff, W.F., Miller, D.M., and McCarty, K.S . , 

• • : Two Chemically and Metabolically Distinct Forms of Calf 
Thymus F3 Histone, Fed- Proc. 3_1, 3905, 1972.^ 

•Miller, D.M., Marzluff, W.F., Sanders, L.A., and McCarty, K.S . 

Specificity of Acetylation of Histones F3 and F2al from Normal 
and Leukemic Lymphocytes, Proc. Amer. Assn. Can Res. 13 , 

64, 1972. : . •• 

CSanders, L.A., and McCarty, K.S ., Isolation and Purification of 
Histones from Avian Erythrocytes, Biochemistry 11^, 4216/ 1972. 

Marzluff, W.F., Miller, D.M., and McCarty, K.S ., Occurrence of 
e-N-Acetyllysine in Calf Thymus Histone F2b, Arch. Biochem. 
Biophys. 152 , 472, 1972. 

Supervisor of Ph.D. Thesis, Miller, D.M., Characterization of the 
Acetylation of the Arginine-Rich and Slightly Lysine-Rich 
Histones. (July) 1972. . 

Supervisor of Ph.D, Thesis, Miller, R.D., A Study of the'Changes 
in-Histones During Evolution and Development. (August) 1972. 


•' • V 1971 . 

Hoerz, W., and McCarty, K.S ., Initiation of Protein Synthesis in 
a Rabbit Reticulocyte Lysate System. Biochim. Biophys Acta 
228 , 526, 1971. 

Sy, J., and McCarty, K.S ., Formation in vitro of a 5.8S-26S Sea 
Urchin rRNA Complex. Biochim. Biophys. Acta 228 , 517, 1971. 

Supervisor of Ph.D. Thesis, Hoerz, W., Initiation of Protein 

Synthesis in a Rabbit Reticulocyte Lysate System. (Jan.) 1971. 

Supervisor of Ph.D. Thesis, Marzluff, W.F., A Study of the Species 
Specificity of Histone Acetylation. (June) 1971. 

McCarty, K.S ., and Miller, D., Histone Acetylation in Heart Cells 
in Culture, Presented at Lake Placid, TCA Meeting June 1971. 

McCarty, K.S ., Chairman on Histones at Amer. Soc. Biol. Chemists, 
San Francisco June 1971. • 

McCarty, K.S ., Protein .Nucleic Acid Interactions in the Control of 
Hormone Induced Transcription in Mammary Tissue Cultures. 
Invited paper at Gordon Research Conference on Hormones, 

Aug. 1971. 

McCarty, K.S ., Transcriptional Controls in Mammalian Cells. 

Invited paper at Jackson Memorial Laboratories, Aug. 1971. 
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’■• . •' : 1970 . : . .... ■ , 

Sy, J., and McCarty, K.S. , Characterization of 5.8S RNA from ‘ 
a Complex with 26S Ribosomal RNA from Arbacia Punctulata. 

Biochim. Biophys. Acta 199, 86, 1970. . ^ ■ 

Hoerz, W., and McCarty, K.S ., In Vitro Ribosomal Subunit Assoc- 7*: 

■ iations in Protein Synthesis using Rabbit Reticulocyte Lysates. ; V’-7 
•'-. Fed. Proc. 29, 2000, 1970. • ' 

Marzluff, W.F. , Miller, D. , and McCarty, K.S ., Histone Acetyl- /• >: ; 
■.Cj.ation in Developing Mouse Mammary Gland in Vitro . Amer. Assoc. 

Cancer Res. 11 , 52, 1970. . - 

Marzluff, W.F. and McCarty, K.S. , Two Classes of Histone Acetylation 
.. in Developing Mouse Mammary Gland. J. Biol. Chem. 245 , 5635, 

: 1970. 

Wilhelm, J.A. , and McCarty, K.S. , Partial Characterization of the 
Histones and Histone Acetylation in Cell Cultures. Cancer Res. 

30, 409, 1970. .... 

_Wilhelm, J.A. , and McCarty, K.S ., The Uptake and Turnover of ‘ ■ ■■..' 

'Acetate in HeLa Cell Histone Fractions. Cancer Res. 30^, 418, \ .• 

• 1970. • 

Supervisor of Ph.D. Thesis, Sy, J., Characterization of Sea Urchin, 
Arbacia Punctulata, Ribonucle’ic Acids. (June) 1970. h / 


L 


1969 


Hoerz, W., and McCarty, K.S. , Evidence for_a Proposed Initiation 
Cpmplex for Protein Synthesis in Reticulocyte Polyribosome Pro¬ 
files, Proc. Natl. Acad. Sci. 6J3, 1206, 1969. 

Marzluff, W.F., McCarty, K. S . , and Turkington, R.W., Insulin- . :.r 

Dependent Synthesis of Histones in Relation to the Mammary 7 

Epithelial Cell Cycle. Biochim. Biophys. Acta 190 , 517, : " 

’ 1969. • •• - . ■ ■ 

Sy, J., and McCarty, K.S ., Characterization of ”7S" rRNA of Arbacia 
Punctulata, Fed. Proc. 28 , 726, 1969. ■ j 

Hijroans, J. , and McCarty, K.S. , Effect of Hydrocortisone on Chick ; 

Duodenum Cultured in Chemically Defined Medium. Proc. Soc. Exptl. 
Biol. Med. 131, 1407, 1969. • . ! 

Supervisor of Ph.D. Thesis, Wilhelm, J., Partial Characterization •••' j 
of Histone Acetylation in HeLa Cells. (Mar) 1969. 
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vV 14. First year budget: 

■■•*§£_ ' /£' Salaries (give names or state "to be recruited") 
/ Professional (give % time of invcstigator(s) 
even if no salary requested) 


% time 


Amount 






Gerald M. Rosen 
Kenneth McCarty 


• J*' Technical 

•i V*/'/?--. • ■ '•V* - ..... ■ 

'5 Technician 


30 

20 


50 

fringe benefit 


$4,000.00 
$ 484.00 


..." 5 v i 


./ .* 


Sub-Total for A 


v i. B. Consumable supplies (by major categories) 

..... . 

"’.••• isotopes,$1,000; animals, $1,000; 

,'r ; ; k chemicals and glassware, $2,000 


$4,484.00 


■ a; 


Sub-Total for B 


C. Other expenses (itemize) 


■ ■»: 11. l • ... 


P': • 


none 




D. Permanent equipment (itemize) 


$4,000e00 


Sub-Total for C - 




Running Total of A 4- B + C $ -8 $ 484.00- 




balance,$1,000; pH meter,$750; rotary vacuum 
evaporator,$500? desk calculator,$150. 


In the case of the balance, pH meter and desk calculator, 

I borrowed these from Dr. T. Narahashi, of this Dept. This 
arrangement can no longer be continued. The evaporator is needed 
in. the synthesis of the compounds discussed. 

Sub-Total for D __$_240-a,00- 

E _ll.2J2.60 

E. Indirect costs (15% of A-hB+C) q 

, Total request —$_12#156* 

1 5. Estimated future requirements: 

Other Expenses P ermanent Eqpip. Indirect --- 

~ 12 , 091 .__ 


Salaries Consumable Suppl. 


Year 2 


4775 


4000 


2000 


Year 3 


21 
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16. Ot he ^so u reel of financial support 

* ist financial support from oH sources, Including own institution/for this and related research projects. 








January l r ‘*1974- 
December .31,^1974 







4tvy-^ 




684-5549 






Telephone 919-684-5175 
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Tm: Council Fok Tobacco Rkskakcii-U.S.A., Inc. 

•'\ . • . : •• • :>; •••• - v ^ f v - ; v, .’, 

i : - -'vvC ' 'r^' ; Ar.; \i, •' ; . .. ...... ~~ . 


. • •>••• V '.> v 
V '-;^W 

• -v/.*s' 


June 21, 1973 


Vi^'4*;?: \ Grant Application No. 709 CR1 


■ A,'. A TO: The committee comprising Drs. Andervont, Gardner and Huebner . : -c-> ■" 

'•'.SUBJECT: Lucio Severi, Professor, University of Perugia, Italy . 


... ;!“ ■ ( 

, -AlC.-jv*, •. * 

07 *L~ 

l%y 

- 


.Renewal application No. 709 CR1 
"identify agent (s) of sheep-lung adenomatosis and 
"transfer to rodents" 


History 




Vi ■■■/, 


•" -A'" f : ; ^ ... ■ a- 'AA-'/ 'Mrmm* 

AAAv.yy .This investigator has been supported by CTR since 1966, with 
successive re-orientations of his studies through the years. - . 

■^y Application 709 CR1 requests $19,948. for the second year of 

■ ;‘AV:' ? S;. an a PP rove( ^ three-year project. The initial estimate for this year was 
. ‘“ •^'approximately" $15,000. 


1 

y.vjrv V: 


'• y X- : • ' The grant now in effect is for $15,000. a year. 

;n?;V>y v-‘ 'Cry . ■ --rf v . ■ , 

Documents Submitted (attached) 


c/i&mM’k 


mmm- 

r. f i. i M ;' >- v 


1. Application dated 7th June, 1973. 


• 4L»-\ ' : ■ ; . 

V ,• - - • • . »..••'• 

-•: - , :■ i ■ 


■ ytisfe;; 

•f-jAC.' 


v.t; : 


1 S•;.>cy 1 ii.V,fr,y' 

' V -Nv^V i •» J . :- ■; ... : ; 

■ ■ ,V ,. 


.. •' 

-N-1P *^V' 


2. Progress Report, 1st September, 1972 to 28th February, 1973. * 

ra-f-ol v • 


The following three reprints are being sent to you separately: yXfe 

Squartini, F. a. Boli s, O.B.: Extrachrpmosoraic factors in ' " 4 ''y 

spontaneous lung tumorigenesis of BALB/c/Cb/Se mice, 

V - L?y,Anat • Pat • Feru ^ ia 32 > ^- l6 > 1973. v 

Biancifiori, C. : Cancerogensis in isotransplants of respiratory :- %w jpn> 
tissie from hydrazine treated BALB/c/Cb/Se mice. Lav.Anat.Perugia 7%^^' 

32, 17-26, 1973. -- 







Biancifiori . C.: Thyroid hyperplasias and pulmonary tumours 
induced by methylthiouracil and/or isoniazid in CBA/Cb/Se mice. 
Lav.Anat.Pat.Perugia 32, 27-39, 1973. 


Comment 


•hit 


v • -V 


Attached is a memo from Dr. Huebner, dated June 8, 1973, on his 
site visit to Perugia^ during May 1973. 


FWN:gh 



F.W.N. 
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Tin: Council For Tobacco Reskahcii-U.S.A., Inc. 


HO EAST 5!)th STREET 
NEW YORK. X. Y. 10022 
(212) 421-8885 




y 


; -J-r/i'. -V.;-, 
i v ;. 

, ft x *•• ■ 

. * iv ■*'■ V' 


' - A yy.\ ,*( JUN 1 9 1973 ' 

Application For Renewal of Research Grant ^ ^ ^ ... *; 

(Use extra pages as needed) r | £ jLa ^ L* t i L~ '~J : 

- _ Firs* Renewal □ Second Renewal □ Date: 7th June, 1973 


1. Principal Investigator (give title and degrees): • > 

■■ .. ...■■ . ■ ;; 

•";‘v. >Av . - r. ■ , ,.•:.' Professor Lucio Severi, M.D. 


• ’'V 5 .(• .y. 
A •t 'j*-. .'* 


2. Institution & address: «.A- 

,'j; .<. ' •• ; V:^. V ;• • v Division of Cancer Research, 
7 **;; University of Perugia, 

P.O. Box 327, ' 

06100 PERUGIA ITALIA 

3. Departments) where research will be done or collaboration provided: 


4. Short title of study: j *y • 

>?v T; . . 'Attempts to identify the/viral agent(s^) responsible for 

f sheep-lung adenomatosis and to ^transfer) this neoplastic 
- ‘ disease |to rodents/ y 

5. Proposed renewa! date: ^ September> 1973 . ^ ^ V 

6. How results to date have changed earlier specific research aims: .V' 

Jfy’it*'''-r’i.' -:rx' *»**■•} ~f\- * / L . -V. r-x- ' . . \ 

No change 


. . V. 




7 . How results to date have changed earlier working hypothesis: 



No change 
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2. 




-'V.v. 




8. Any additional facilities now required? Describe briefly: 


. v ; v 


V v 

-'ll' , r V ir ' 

Y-'i 

>•, \* *• <.. 

r $h 




^ • The Institute of Biochemistry will kindly supply 

'■ : ■iv.:.- .facilities for the reverse transcriptase assays; 

but not the consumable supplies. 

. • ’’ . “ : Fights to Sofia and Edinburgh for the collection 

material .owing to the difficulty in obtaining 
: ..~y"2 ‘ r these in good condition. ' 




9. Any changes in personnel? Append biographical sketches of new key professional personnel: 


- ; » 


None 
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!•'? 10. Append outline of experimental protocol for ensuing year. See pages 5 and 6 (attached) 

11. List publications or papers in press resulting from this or closely related work, (append reprints or manuscripts 
. 9 > not previously sent). -v-. 
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12. Summary progress report (append in standard form as separate document, unless recently submitted). V; 

Source: https://www.industrydbcunrients.ucsf.eduMocsthrcmOtfdtt'^’*^' AV " 
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’sgi%' C. Other expenses (itemize) 

ggg'g Reverse transciptase assays 
■g■_}.- ’v r (Consumable supplies for 30 tests) 


Sub-Total for B 3 i 325 
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s s ,{■ ’ i... • r.' v r.. '• -".v- . ...... : _ 
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13. Budget for the coming year: 

;-V.vy 




^ A. Salaries (give names or state “to be recruited") 

•'.V*'/ ' -i . 

% time • 

Amount 

9 :: 

Y; Professional (give % time of investigator(s) 




- ,g ‘ 


; even if no salary requested) 

£• <\- . i,. .**««.. .-■iij. v, „ •• . . . ■ ■, 

y r gf;K 



t ‘v C' 1 - ■ 


Prof. Lucio Severi 


gg-5% :< g : - 

i' :r 

■ . ■• -,• ...v,. 

> - 

Dr C. Biancifiori 

- ■’ '" ■' ■ ‘ ... 

33.3% 

2,000 


' - •' '• ' 

Dr R. Ribacchi - 

P , v ■ r • «•■•.’- ... 

40% 

3,500 

, ‘ » r-'.‘ ,V, • 

- ^ y yv,,..v, 

■ v j; 

' -1 Dr ,E. Bucciarelli 

I'.ic'-K ' _ g ■' ■; .v 

33.3% 

1,800 


r gk KX6 

-VM Dr G.B. Bolis 

.■ ;g :: ‘g 

33.3% 

1,200 

■ /Vl ' ' ",' y ; >y v ^^ v..: ! 
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; ■“ 
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■*' y,'«' •\” , ( v ■ 

Technical Histological Technician 


1,200 

. ' ■ ■ r . ■;v'. '4* »'•' 
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?jV J ..V: '■ . % : V • 
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Sub-Total for A 

$9 ,700 


• K +.S 

Kg 

Consumable supplies (by major.categories) 

, ' - ■ ‘ ' - •' ’ 


V ' . g- ^ ‘ • 

*; " ’ . ‘ • «* -• y>; r yi 1 ? y . : y • 


Sheep samples and other 

material 


1,000 

, v ;. 4 s t .v \ t f yg •• 


’ Animal food and sawdust 



600 

<*<• ■/ > *■ • r 

r V 

Media, and chemical and 

bio1ogical 

supplies 

1,000 



' Ins turmen ts and glassware 


600 



Staining materials 



125 


. j.y„. . 
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* • w ; ,u 


Flight expenses for collection of 
'fresh material 


1,300 

2,500 

3 ,.aoo. 


;: V .v. H ...• .t: V ' ■: , 

/ ;v ; -© M&. 


Sub-Total for C 
Running Total of A -f B + C .tJ^S 


CO 

at ':m 

■; 

M • 

fs? 

<0 


D. Permanent equipment 1 (itemize) 

300 Animal cages 


600 


M 

t 


E. Indirect costs (15% of A+B+C) 


Sub-Total for D 

' E 


600 


2,523 


Source: https://www.industrydocuments.ucst.eau 
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^jblf^r sources of financial support: - ' : ^ ? *7 V ' <'7 / , .’ ^ v ;‘: • ". 

'0& • > ^'^jmiTi non cia!' support from all sources, including own institution 

f > """' V -' : ’ -■•' '"• M ' - : - r : il'-.-/ : ■-''■■< 

• v - /••■■•• •; • CURRENTLY ACTIVE 


for this and related research projects. 
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Source J -' 

(give grant numbers) 


NONE 


$3r ■ mt* ~ -T* v v 7 ; : .: t * ^ 

'/l.-r"■■■ - 


•"■ ■'*' Title of Project 

' “ ’- Jt. . ' : • . 


PENDING OR PLANNED 
Source 

(give grant numbers) 
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H is understood that the investigator and institutional 
officers in applying for a grant have read and accept 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 


Checks payable to 



Principal investigator 

Typed Name_ P r oif 

Signature _ 

Telephone- (L ? 


Responsible officer of institution 


Inclusive 

Dates 



Inclusive 

Dates 


Number Extension 
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Moiling address for checkc 


Signature _ 
Telephone * 


u f u u>J Date 

All _ 21. UA _ 


Number Exteniien 
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Source: https://www.industrydocuments.ucsf.edu/docs/nrcm( 
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10. 0 n 11in e o f experimental protocol for ensuing year 


■ ‘ -,v o 

. ' & 

i v v J<'X 

' ' : ; ! *:1 


'*k : 


* ;; As reported in the first Semi-annual Progress Report,' 

sheep-lung adenomatosis cell cultures developed a cytopathic 
change character i zed by small, round, fas t-gr owing cells ».' 
r which piled up, between the 20th and 35th days in culture. ; r 1 '" 
Normal fibroblast-like cells, derived from a lamb testicle, 
and a fibroblast-like cell line (AdP2a), derived from a 
sheep-lung adenomatosis, were maintained under the same 
culture conditions but did not show any cytopathic change. 

The same cytopathic changes in cell cultures of sheep- 
lung adenomatosis from Kenya were described by Malmquist ‘V 
et al. (Lab. Invest 26, 528, 1972) and, in addition, they 
showed that the cytopathic change could be transmitted by 
cell-free tissue culture fluids of an adenomatosis case 
to a fetal sheep-lung cell. The transformed cells contain¬ 
ed herpes like particles. v /’.y 


. V' V*', * 

■ • i:, ‘ ’*'•■** 

ti 

r^MW: 

WC: 


' * r, 1 


... .• a. . j.' i*. 1 . -■ • 

. ° 'v >■ 

; ■ . • ; f .*£•. r-*r. •*.«>> 


Thus the results we have reported do not change the 
earlier aims and they reinforce the earlier working hypo¬ 
thesis..: . 'V ; '^' : : .y'--.'V-: .. . ;y-.'.y • 

y. The experimental programme for the coming year wi i 1 ... 

cover the following points: ■ yV.-Xd' X 

1) The starting of .cell '.culture lines of 8-10 cases tt 
// of sheep lung adenomatosi s . ..The s"oiTFces of spec- ? 

' ' ' ' imens. are the same as those reported in the ori- <r 

ginal research project, especially the Moredun 
Institute, Scotland. ;'V ; f 

This will give us information regarding the dif¬ 
fusion and significance of the cytopathic changes 

wehavedescribed. ; 

Search for sheep RNA C-1 y p c particles 

This research will be carried out on cells cultures 
of all adenomatosis cases and on fetal sheep fibro¬ 
blasts, before and after iododeoxiuridine and/or 
bromodeoxiuridine. The C-type particle identi¬ 
fication will be studied by: 


V. ' 
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‘.vf 
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. vW 

-■ m 



2) 


A. Reverse transcriptase tests 
ture fluids 


on tissue cul- 
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B. Immunofluorescence for gs-3 antigens with a 
very sensitive immunserum which will be sup¬ 
plied by Dr Robert J. Huebner. 

C. Immunodiffusion for gs-3 antigens, on tissue 
culture fluid extracts, before and after eth¬ 
er treatment. I/D will also be performed on 
the original adenomatosis tumours extracts. 

D. Electronmicroscopy of cell cultures and pri¬ 
mary lung tumours in different conditions. ^ 


3) 


Search for herpes-like 



A. Attempts to transfer cytopathic change to fetal 
sheep-lung cells by cell-free filtrates of tis¬ 
sue culture fluids and homogenate of primary 
.tumours. 



B. Intensive electron microscopy study of cells af 
fee ted by cytopathic changes. 



v. :: . C . Attempts to transfer the disease to rodents 

viS.V/r'v ' . v ' 
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:emorandum 


DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 






Y. 

, FROM 


CTR members Drs. Hockett, 
• V • Sommers, 


Robert Huebner 


Kreisher, 

Gardner 


PUBLIC HEALTH SERVICE 

NATIONAL INSTITUTES OF HEALTH 


DATE: June 8, 1973 


•^'SUBJECT: 

^ ‘: 

iSsSi f -• i »• 






• .MW 

'• ‘v* •: •* 


Site Visit to Dr. Severi's Laboratory at the Division of Cancer Research, 
University of Perugia, Perugia, Italy. ' T ■ 


I drove a rental car from Rome to Perugia on May 28, 1973 for a meeting 
with Severi's group on May 29; I drove back to Rome on May 30. . My 
expenses were $150.00, ••• ’ v . • ' - • 


In attendance at the meeting were Drs. Severi, 
Bucciarelli and Ribacchi, 


Biancifiori, Bolis, 






/; The work on the CTR grant concerned with sheep lung adenomatosis 

(carcinoma?) is being carried on primarily by Ribacchi and Bucciarelli. 

; v-This seemed quite appropriate since these two younger investigators are 
- 4 ; very much "with it" concerning recent work and literature concerning the 
role of RNA tumor'viruses as likely causes of leukemia and cancer and 
' ’they are particularly familiar with recent observations and publications 
•by Scottish (Edinburgh) and Israeli workers which suggest that RNA tumor 
viruses are involved in the etiology of this lung cancer disease. The 
virus resembles type C and is distinct from visna virus, another RNA virus 
of sheep which is different in its pathogenic, biochemical and morpho- 


Wl 


logical properties, 




, ' Ap A , ■ •— 


During the period of the grant, Ribacchi and Bucciarelli succeeded in 
establishing and propagating for 22 subcultures a transformed "tumor" cell | 
line from ovine adenomatosis lung tissue obtained from the University of 
Edinburgh (see pictures enclosed). Unfortunately, the line was lost at 
23rd subculture. Extensive attempts to obtain fresh lung tumors from' 
local abattoirs in Umbria have been fruitless. It appears now that the 1 
best sources available are Scotland and Sardinia, In order to get 1 

worthwhile specimens, Ribacchi feels that it is necessary for him to 
actually go and collect them personally. I agree with this assessment. 

His one successful cell culture was derived from the only tumor so far ( 

made available and all future efforts in his laboratory depend upon the 
feasibility of obtaining sufficient tumors from the field. This will 
require funds earmarked for this purpose which apparently are not currently 
available, I suggested therefore that they approach this supply problem' 
forthrightly in their new proposal. 

When I suggested that the original tumors and the cultures derived from 
them should have been tested regularly for the RNA dependent DNA polymerase 
as a sensitive indicator of virus, Ribacchi replied that they realized' this 


* , Sourde:'1rttpS://www.fndust^^ 
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Perugia Site Visit 
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but did not have the biochemical expertise available. They are, however, 
arranging now for such tests with the Department of Biochemistry at the ..-v y ^W;-' 
University of Perugia, In reply to my question about the availability of .' V v- 
the necessary equipment (collectors and counters) to do the test, Ribacchi 
stated that he was exploring this and would include such information in the 
proposal, I pointed out that at any point at which they succeeded in 
demonstrating RDP or type C viruses in tumor cell cultures, I could - ^•/■/•/I'; 
arrange through our NCIi program to have such results confirmed and : ■ »<- 

;carried toward a more specific diagnosis. , . 

In summary, Ribacchi and Bucciarelli have been working to establish in. 
vitro cultures of ovine lung carcinoma. They have had a measure of ' 

success (see prints); they are knowledgeable concerning the state of the . ' 

art and are eager to develop a laboratory test system for isolating the • x; 
virus observed in lung tumors and cell cultures in Israel, From their V 

work with the BALB/c mouse system, I feel they have a reasonably good ' ' 

prospect for doing this provided the tumor tissues are made available in 
good condition and in sufficient amounts to permit identification of ' - A' - . ..V. 

viruses being observed by electron microscopy (Bucciarelli). Such -'yyy Y, ; . \ 

materials would be useful for studies of the effects of the putative yy-y 

lung tumor virus in experimental animals. . : . •> ' : ’V 

Since there are no limitations against importation of such material into 
Italy where the disease is already endemic and since Ribacchi has made . - 

contacts in Edinburgh and plans to do likewise in Sardinia, the only 
limitations appear to be travel funds for acquisition of suitable 
materials. Materials sent by mail have proven worthless. ■ ” 

Perhaps it would be desirable for John Kreisher or some other Council 

Staff person to be assigned to help with acquisition of suitable supplies 

from areas known to have frequent lung adenomatosis. Unfortunately, %£?$$$' 

nothing can be done about this problem in the U.S. since such materials 

would not be allowed to enter here. Inoculation of sheep lung tumor ■ 

cells into lungs of BALB/c mice resulted in transfer in a number of un- ; a'/CT'':;: 

expected tumors, but not lung tumors. I suggested that they study these , 

tumors for virus which might be different from the mouse viruses, ' l , 

Of the two or three groups now working on this problem, I believe that 
Ribacchi and Bucciarelli have as good a chance as any to establish the 
necessary cultures and to identify and culture the type C RNA virus already 
seen in the tumors by electron microscopy. Once isolated the virus could 
also then be worked with in other laboratories and compared with other 
slow sheep viruses such as visna. The availability of a specific lung, 
cancer-inducing virus would prove to be very interesting not only to the 
Council but also the entire research community concerned with the etiology 
of cancer. 


Source: https://www.industrydocuments.ucsf.edu/docs/nrcm0060 
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I have promised to send Ribacchi diagnostic antiserum capable of detecting 
the interspecies specific (gs-3) antigen of the mammalian RNA tumor 
viruses. He will need this to identify the virus when present in lung 
tumors (tissues and cultures).* We will'also supply specific antisera . % 

to gs-1 of the mouse tumor viruses so that Ribacchi, Bucciarelli and 
Biancifiori can wrap up their previous CTR-supported studies of type C ' 


virus in BALB/c lung tumors. 


*S. Shiflett: Should this be goat antigen to FeLV virus? Call Gilden 
■ —for best materials. 
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August 6, 1973 



Grant Application No. 933 
CANCER , 


To: The committee comprising Drs. Andervont, Gardner, 

Huebner, and Loosli 

Subject: Charles R. Shaw, M.D., M. D. Anderson Hospital and 
Tumor Institute, Houston 
New application No. 933 

"Hydrocarbon Metabolizing Enzymes and Lung Cancer" 







History 

This proposal was Case No. 217 and application was 
encouraged. 


Application No. 933 requests $76,721, plus two 
additional, years. 


Documents Submitted 


Attached is application dated July 17, 1973 and 
copies of publications a) through e), page 11 of application. 


FWN:wg 

Ends. 
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Professor of Biology w : t • -:/. :; 

Institution & address: ^..7 **'-v# *. 

'* ’ •' ••■ ' - • 1 ^ ‘ ‘~ Xy •-■ * * J v "r ; *■ **’ 1 .*''■ V;*-... •• 

‘^I^IH^The ’University of Texas at Houston *- ’/■ ; 

D. Anderson Hospital and Tumor Institute *■ y., . 
:Sm^ 6723 Bertner Avenue -■ * ... .’ v ’ . 

Houston, Texas .77025 * • " 

•^^^§ ,v 3.’ Dep a r+m en t($):where research will be done or collaboration provided: * r • * 

^’.Department of Biology, Section of Medical Genetics 


s> : -. 


^■ymx 




:‘ v V v* ■ ■ y 

.yv,‘ i > 

^••'‘.y^-d-v: 


) 



• ^^i^-v-parbon hydroxylase in human subjects, for adaptation as a clinical laboratory 
•' procedure. • . •- -. ..'•.••?•*«. >•.. . ••-••• 


c) 

d) 


To compare activities of these carcinogen-metabolizing enzymes in lung; 
cultured lymphocytes, and other tissues. 

To investigate the effects of inherently different levels of these 
enzymes on rates of incorporation of carcinogen'metabolites into cell comr 
ponents and the effects of these metabolites on cell activities, particularly 
DNA repair nechanlsms and in vitro transformation. , 


> 
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Brief xtotemenl of working hypothesis; , .'****1 r ‘vy*;. .■*.»•:*..• .- ,;.•*•'*?%?■' .•~ 1- 

^ Wost of the hy drocarb ° n carcinogens are converted* In the target cell to the 
reactive epoxide form of the molecule, by aryl hydrocarbon hydroxylases (AHH). ■ * ,; SvK^> 
f^^S^Wi-This is an inducible enzyme, and-the degree of inducibility is genetically variable ''**.:■ *• 
{T -C.in manw We hypothesize that the level of AHH determines, at least in part, suscep- . 
fV^'^Utibility to chemical carcinogenesis. Our preliminary studies in man. support this :• ■ 

Iff^hypothesis.. ' ’■ ' •'V 






‘tails of experir 


ign.and procedures (append ! extro pages os necesia 






1 

-;sitC" 


^ ___design, of the clinical research is to measure AHH! activity and induci- 

Ability in lung cancer subjects and their families, employing the lymphocyte culture 
system developed in our laboratory (Busbee et at., 1972). This assay Has been shown 
to be a competent indicator of the general, hereditarily-determined inducibility of 
this enzyme in the Individual. In the normal population there are three distinct 
groups, having low, intermediate, and high levels of inducibility (Kellermann et at., 
1973a). Preliminary studies of fifty lung cancer cases, indicate that only persons 
with intermediate and high levels are susceptible to this disease. Larger and! more 
detailed studies are indicated, to determine if those with highest AHH activities are 
more susceptible than intermediates (earlier onset, greater seventy of disease, etc.), 
and!which types of bronchogenic carcinoma are effected! through the AHH system. It 
appears that the oat cell carcinoma is in a different category. Family studies of the 
^iing cancer subjects are indicated, to clarify cause-effect relationships. Such studies 
will show whether the subjects fall into the expected hereditary groups, or whether 
their increased inducibility could be a result of the cancer. The latter is unlikely, 
-but needs to be examined. . . , ... , .. * .. *;* . .... ^ 

; ^'^ lung : tissue, both* normal and diseased, will also* be studied, by organ and tissue 
culture, to correlate enzyme activities with that in cultured lymphocytes. Other ; 

■ •"enzymes will also be studied, in these tissues, particularly those which, effect the 
■*. breakdov/n of the eRondes and especially the epoxide Hydirase. Preliminary studies in 
our laboratory suggest that the epoxide hydrase is not a rate-limiting enzyme in hydro¬ 
carbon metabolism'(Kellermann et aU y 1973b). V 

... : To investigate effects of varying levels of AHH activity In the cell* cell cultures 

■ will be established from subjects with low and high levels. Rate of incorporation of 
labeled hydrocarbon metabolites into these cultured cell lines will be determined, and 
.‘If possible, localization of binding sites will be identified^ Further, effects of 
incorporation of these metabolites, on DNA repair mechanisms will be measured-liicol¬ 
laboration with Dr. Roger Hewitt of this department. These studies will be directed 
mainly to previously characterized DNA repair enzymes. 

Efforts will be made to develop the AHH assay systemias standardized clinical 
laboratory procedure. This has a number of obvious applications: as a diagnostic tool, 
in mass screening procedures to determine susceptibility to lung cancer and possibly 
other chemically, induced cancers, and to study gene frequencies among*various himan 
populations. Our studies indicate that approximately Half of the people in the U.S. 
population* having lov; AHH inducibility, carry am extremely law risk for lung cancer 
due to smoking. The higher-risk individuals may be identified and counselled ap¬ 
propriately. 


Sou rce: https ://www.ind ustrydoc uments.ucsf.edu/docs/ nrcmO OOO 
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' * ( Space ond facilities available (when elsewhere than item 2 indicates, state locolfon): * 

, The laboratories of the principal investigator are located on the fifth* floor of the 

■$\ Research Institute Wing of The University of Texas M. D. Anderson Hospital and 1 Tumor 

^ Institute. They consist of five laboratories totaling 1,600 square feet, wi(th> a walk-in 

for general biochemistry. 
Scintillation Counter, two Giilford 
4 preparative ultracentri- 

. --- r -- -r-rr-tW0‘SOTVall* RC-2 B 

refrigerated high, speed centrifuges, an. incubator, and a large amount of column chroma- 

’^^g^tography apparatus. . _... 

Additionally available for our use located in adjoining areas of the Department of 
r^’t%v'Biology are a glassware preparations room, a walk-in incubator, and a variety of other 
biochemical instruments available for part-time use-. This includes an Amineo-Bowman 
spectrophotofluorometer* which is the main instrument employed in the present investi- 

• •• 

The clinical facilities of the M. 0. Anderson Hospital and:Turnon Institute are 
■$$$$&> Available for this study* The M. D. Anderson Hospital and Tumor Institute is a 

- 4 * *—--‘ - Ji ~eases. It Has 

construction which 
outpatient clinic 

1 approximately 6,000. referrals annually;. 
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Ummii*- 
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r 

[Wmi* 

if i 


Additional facilities required*. 

Our pressing need for this project is for several items of equipment. A 
spectrophotofluorometer is, as noted above, the instrument employed for measuring the 
hydroxylase activity. We are presently using an instrument in the laboratory of Dr. 
Roger Hewitt, and His instrument is heavily used and at times not available to us. A 
CO2 incubator is needfed for the organ-and cell culture work. For preparation of lym¬ 
phocytes and cell cultures a refrigerated centrifuge is required. A phase-optics 
microscope is needed to evaluate the condition*of cultured cells and to count the cells 
before and after culture. .. 

Otherwise, the present facilities and equipment are quite adequate for this 
project. 


12. Biographical sketches of inve,ligqlor(s) and other professional personnel (append): 

Charles R. Shaw, M.Di, Elroy Cantrell, Rh.D,, and Gottfried Kellermann, Rh.D. 
(Please see attached*} 

13. Publications: (five most! recent and pertinent ol investigators); append 1 ’ist, and provide reprints if available), 

Attached 
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"T‘ NIH Research Grant r5-RGl-GM-T5597, Genetic and Coniparati»ve Studies of Enzymes 
09-01-68.through 08-31-73, $267,000 (direct costs) 

■;vV Support during; current year 09-01-72 through 08-31-73, $58,000i (direct costs) 
. (up for competitive renewal) 
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Chief, Section of Medical Genetics, Department of Biology, The* University of Texas at 
Houston M. Di Anderson Hospital and Tumor Institute, Houston, Texas, 1968 - present. 

Biologist and Professor of Biology, Department of Biology, The-University of Texas, at 
Houston 14. D. Anderson Hospital and Tumor Institute, Houston, Texas, 1969- - present. 

Member, Graduate Faculty, The University of Texas at Houston Graduate School cf Bio- 
nedical Sciences, Houston, Texas,, 1969 - present. 

Member, Senior Faculty, Medical Genetics Center, The University of Texas at H:uston 
Graduate School of Biomedical Sciences, Houston, Texas, 1972 - present. 

Associate Biologist and Associate Professor of Biology, The University of Tex : s at Houstc| 
K. D. Anderson^ Ho< pi tali and'Tumor Institute, Hcuston, Texas, 1967-69. 

Director, Biological Research Unit, Hawthorn Center (childrens psychiatric hospitalOi 
Northvillle, Mi chic an-, 1958-67. 

Senior Staff Child psychiatrist. Hawthorn Center, Northville, Michigan, 1956-58. 

Resident in Psychiatry, Neuropsychiatric Institute-, University of Michigan-Medical School| 
Ann Arbor, Michigan, 1953-56-. • * 

Chief, Nutrition and Metabolism Section, Arctic Aeromedical Laboratory, Fairbanks, 

Alaska, 1951-53. 

Assistant Professor of Nutrition, Cornell University School of Nutrition, Ithaca, New 
York, 1949-51« * 

Resident, Internal Medicine, ComeTl -Infi rmary-and Memorial Hospital, Ithaca, New York, 
1947-49. - 

Mender: Am. Soc. Hlman Genet., Am. Psychiatric Assoc., Environmental Mutagen Soc., 

_ Genet. Soc. Am.. Am. Soc. Zoo!., Aircraft Owners and Pilots Assoc. _ 
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mass spectrometry, tissue culture, disc gel electrophoresis, and animal surc.ery. 
September, 1958 : - October, 1971. ' . . ■ .. . .. '. •. 

Graduate student. Studies of functional dynamic.; of the'reticuloendothelial system* and 
its relationship-to drug metabolism. September," 1965 - September, 1968. v 

:r. ' .• ,, .. .. . v y, ,»* • ’ ‘ * * t 1 . '.v. •' **J**»**' ■* * v *\.. * • ■.“*** 

i * * « . ' ' .. .* .*• '* -«,’i. .V ■ 

I •*«. w.’ , ’• « ■* . ;■/ M . ■ •> *.* * - t .‘ 

j ; - , >■ . . 1 i: , .1003544145 

: /•••:•. 1 ... v*. -<•' ir#- ■ ?r .*• .. 

v'-' VV.- • - • • . ■ •: >• t- ‘ .--.r-. 


- • "v.. . *r.. 


Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOOO 











' ? ’-' ;X '&* Confinuafionpage ’ 







' *VJ 

.’. * r ■■■ •’ 


O 


0 

2 

5 

z 

5 

t 

m 

U 

< 

CL 


Ul 

. 0 - 

>- 


O 

Z 

o 

o 


* 


publications - Dr. Elroy Cantrell • ~vA*«;.5lV * ■*•<• . : 'c^B^v 

Cantrell, Elroy T.: Induction of benzpyrene hydroxylase in parenchymal and Kupffer' 
cells of rat liver. Ph.D. Dissertation, Department of Pharmacology, Baylor 
College of Medicine, Houston, Texas. ,1971. . v ■ ••••■ ••• • •• ....• • ,> " : H 




Cantrell, E., and Bresnick, E.: Evidence for type II enzyme induction by g-naptho- 

'. f I a . vone * .. Sc ^ 1195 » 1R 7 " 1 .- 

Cantrell, E. and Bresnick, E.: Benzpyrene hydroxylase activity in parenchymal and' 
non-parenchymal cells of rat liver. J. Cell. Biol. 52: 316, 1972. • 'S.- 


• .**• ■ V 


Cantrell, E. T., Martin, R. R., Warr, G. A.,'Busbee, D. L., Kellermann, G., and*Shaw, 
C. R.: Induction of aryl hydrocarbon hydroxylase in human pulmonary alveolar mac¬ 
rophages by cigarette smoking. Submitted for publication, 1972. • 


•Mi. ' 


Cantrell, E. T., Busbee, D. L., Kellermann, G., and Shaw, C. R.:’ Effects of mitogens 
and ; 3-methyleholanthrene on aryl hydrocarbons hydroxylase in cultured human lym¬ 
phocytes. In preparation, 1972. . V'cy- 

Black, 0., Cantrell, E., Bucci.no, R. J., and Bresnick, E.:_ Effects of 3-methylchol- 
anthrene administration on^the proteins of endoplasmic reticulum. Biochem. 
Pharmacol. 20: 2989, 1971. ...... Vi- , - •• •••> 

Busbee, D. L., Shaw, C. R., and Cantrell, E. T.: Aryl hydrocarbon hydroxylase in- : 
duction in. human leukocytes. Science 178 : 315, 1972. •.... 

' , ‘ % r % f * * l • * # 1 4 l ** * 

Kellermann, G., Cantrell, E., and Shaw, C. R.: Variation in inducibitity of aryl 
hydrocarbon hydroxylase in human leukocytes. Submitted to Cancer Research. ‘ 

Abstracts: ' ./I;'..^ ■ .... .'..V.: . .v>' ~',W 

v • *•**'+. ■ ‘ ... 

v t **;; % .■ . . •• * •; - M.-;,* 

Cantrell, E. R., Cantrell, W. F. •, and Elko, E. E.:' Sulfadiazine acetylation and : 
phagocytic activity during liver regeneration in the rat. Pharmacologist 10c 191, 

1968. -'J . . .■ •v*?.- •••• ■''' xrl';. 

Cantrell, E. T., Burki, K., and Bresnick, E.: In vitro elevation of benzpyrene 
.hydroxylase activity by 3-methyleholanthrene in rat hepatocytes. ; Southwest Section 
American Association for Cancer Research, October 16-17, 1970. 

Cantrell, E.: Benzpyrene hydroxylase induction in parenchymal and* non-parenchymal 


cells of rat liver. Fed. Proc. 30: 506, 1971. 
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Cantrell, E. and Bisbee", D.: Benzpyrene hydroxylase in circulating, leukocytes after 
exposure to polycyclic hydrocarbons. Fifth' Irternational Congress on 1 Pharmacology. 
San Francisco, July 23-28, 1972. - 

Cantrell, E., Martin, R., Warr, G., and Shaw, C. R.: Aryl hydrocarbon hydroxylase 
induction in' human alveolar macrophages. Clirical Research XX(4) : 708, 1972. 

Gerber, N,, Seibert, R., Desiderio, D., Cantrell, E.and Lane, M.: Methodology for 
identification ard quantification of 3,5-diamino-l ,2,4:-triazole, Guanazole (G), a 
new. anti cancer acent, and metabolic studies ir man and'animals. Fed. Proc.' 31: 

535 abs, 1972. . — w:. 
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1^2S^S'!Tir!r3 > ost(iot'toral Fellow, The University of Texas at Houston, M. D. Anderson Hospital and 
Tumor Institute,. Houston, Texas, 1972 to present. . . 

j Assistant Biologist, Anthropologisches Institute der Johannes Guternberg-Universitat, 
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Kellermann, G. and> II. Walter: Investigation on the Population Genetics of the 
cq-Antiserum Polymorphisms. Humangenetik 10: 145-150, 1970. 

- -- .n~ - 

‘ rr KeTlermannv G. and ML Walter: On. the Genetics of the Pi-Serum Proteins. Hum r igenetik 
} TO: 191H94, 1970. 

\ Walter, H., M. Bajatzadeh, G. Kellermann, and:T. Matznetter: Associations Between 

'Leprosy and SerumiProtein Groups. Humangenetik IQ r 298^303, 1970. 

"* Kellermann, G.: Methodological! Investigations on the ABOTyping of Ancient Bores. 

-%_■* Humangenetik 14 : 50-55, 1971L 

Kellermann, G.: Further Studies ont the ABQ-Typir;g of Ancient Bones. Humangenetik 14? 
232-236,.1972. 
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Walter, H., G. Kellermann, M. Bajatzadeh, J-.'-Kruger, and M. R. Chakravartti: Hp, ’V;- 
Gc, Cp, Tj, Bg> and Pi-Phenotypes in Leprosy Patients and Healthy Controls from 
West Bengal (India). Humangenetik 14: 314-325, 1972. •{„•> >4v\:V-' j, ; • .•i/r-r-rVv *>..•. 

Kellermann, G. and H. Walter: On the Population Genetics of the Ceruloplasmin '-$%% 
Polymorphism. Humangenetik 15: 84-86, 1972. \ \\ •;■>■%%■*. • ■ - " 

l . -p'%■: V .>■•••'.&*:£" Js ." 

Kellermann, G., E. Kleinman, and H. Walter:’.Zur Anwendbarkeit des Pi-Systems in der 
,Vaterschaftskegutachtung Z. fur Rechtsmedizin 71: 24;-26, 1972. ‘X?**'.;■*• 

^ •• . V ’"•• •• • * . .'•••' ;v!' y ■. : . t ••*.. ‘ 

Kellermann, G.: Palaoserologische Untersuchungen an Skelett funden aus dem 12. und 
;14. Jahrhundert. In press, 1973. - v v p •'>'■ ■ v 

Kellermann, G., E. Cantrell, and C. Shaw: ‘.Variation in Inducibility of Aryl Hydro¬ 
carbon Hydroxylase in Human Leukocytes. Cancer Research , in press. 




Kellermann, G., M. Luyten-Kellermann, and C. R. 'Shaw: Genetic Variation of Aryl 
Hydrocarbon Hydroxylase in Human 1 Lymphocytes. American Journal of Human Genetics 
25: 327, 1973. - j ; 




Kellermann 1 , G., M. Luyten-Kellermann, and C. R. Shaw: Presence and Induction of 
Epoxide Hydrase in Cultured Human Leukocytes. Biochemical and Biophysical Research 
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4i. first year budget: * * ’*•?■-. 

.A* Salaries (give names or state "to be recruited") 




Gottfried KeVlermann, Ph.D. 


3E0ACTED 




be recruited Research 

[■*#§• ■ ' 

. < t ®Sv> ; .^y'. ; To be recruited Research 

I Fringe Benefits ” ’ 

I ■•■ 

: V : *- ••••••'..■ 

c °nwmable supplies (by mo for categories) 

Chemicals- 
S ^ assware 
Culture media 


Research Technician III 
Research Technician II 


REDACTED 


B ^^lis^os^les ;- .. .-' : 

' c " ’ ' * i\'. .‘ l \ ’ *• * ■ , - .’ 

C. Other expenses (itemize) T****. m :T . _ .' 

r^v:Volunteer human subjects: »:#vvT: •’* "a 

__. #i . *./ 1 ' '■ $10; x 400, blood specimens $ 4,000 

^4&V : V. ■ $35. x 20, pulmonary lavage • 700 

' ■ $25 x 20, skin biopsy . 500 

^ rave ^» mostly local, to-collect specimens from 

■ '*%&&'''W 


s '-;. 1,529 


Sub-Total for A —$ .2Qi_3Ql— 

$ 8 , 000 ' 

2,800' 

..■r*" **' 8,000: 

5,000 


Sub-Total far B 


$ 5,200 


family members - private car and airplane sub-Totai for c * $ 6,000 

‘ Running Total of A + 8 + C $ . SQi, 101 

D. Permanent equipment (Ue nize) 1 

"v Spectrophotofluoiometer, Ami neo-Bowman* with ellipsoidel 
condensing system, XY‘recorder, extra cells and thinrfilm 
• scanner $ 12,695 

Centrifuge, Becknan PR-J, with swinging bucket rotor 2,730 

Incubator, CO?, Mew Brunswick Model CO-20 1,350 

Microscope, Nikon, with phase optics and! 35*mm: camera 2,330* 


Sub-Tbtol fbr, O 

\ 

\ E. Indirect costs (15% of ATB+Q E 

15. Estimated future requirement :s, • Total request 

See attached! 

Salaries Consumable Suppt; Other Expenses Permanent Equip. 


21 u31*l 24,500 6,500 * - 


_Z*£L£L 

t 76,721 

Indirect Costs 
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Other. sources of financial support 


*v £ List financial support from all sources, including own i institution,, for this and related'research projects. ,' p * 

CURRENTLY ACTIVE ' ' -./V.. - V. 


•*£* ,i; *** Si tv-< ' : 



rF'-r?v. ?• i - wv: v »*.?.*/.v- *• ..> 

i.C.’ri^.VTVi' '•'■>•' '•.*-*• ■ ■* • • , •■ 

’■•>'' • PENDING OR PLANNED .. . 

•/•ti-*!' li *•■'■ ■•''‘‘. ■-. "■: •:'••. . Source 


' ‘V'SCV.;''' Title of Project 


(give gran! numbers) 


- Genetic and Comparative Studies National Institutes of 
of Enzymes Health* 


C of. Enzymes 

(up for competitive renewal) 




#2 R01 GM 15597-07 







09-01-73 through 
08-31-78 




It Is understood that ihe investigator and institutional! 
officers in: applying for a grant have read and aceepti 
the Council's "Statement ofi Policy, Conidining Conditions 
and Terms Under Which Project Grants Are Made." 


Principal investigator 


Typed Name Charles R. Shaw, H.D. 


Signature (. 
Telephone- 


i p dwtjr | 


713 526-5411 _522_ 

Area CeJ« Number EeUiwi'bjv 


tcks payable to ■ 

» *■ ,‘ 

* : - Hr, E. R. Gilleyy Business Manage r_ 

\ 

Mailing address for checks 

*• - The University of Tiexas at Houston 
v. -JltJD^AndersQn_HospttaJ-and-Iufnor—Institute 

k.-8ana4~ww_•. 


Responsible officer ofiinstitution- 

Typed :no«i Robert C. Hickey, M.D. 


Direct: 


Signature 



.713 526^5411 544 


Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOOO 
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Aryl Hydrocarbon Hydroxylase Induction in Human Leukocytes 

■ Abstract. A method for determining aryl hydrocarbon hydroxylase induction in 
v, human leukocytes is described . Leukocytes from healthy volunteers were cultured 
: in the presence of phytohemagglutinin , a mitogen. Addition of 3-methylcholan- 
threne to 72-hour cultures induced a fourfold increase in aryl hydroxylase ac¬ 
tivity. In the absence of a mitogenic agent , 3-methylcholanthrene stimulation of 
increased enzymatic activity did not occur. ‘ v .... . 

t'-V Benzofalpyreire (BP), 3-methyIchoIan- Kupffer cells (10) suggested agranular 
ihrene (3MC), and related polycyclic leukocytes (precursors of Kupffer cells) 


:-5V : A. >■■■,, 


yy '< A\y 


•. 4- ; u : : 


^hydrocarbons are carcinogens common- 
? .Iy present in tobacco smoke (/), poh 
- luted city air (2), and certain foods (5). 
The enzyme system aryl hydrocarbon 
hydroxylase (AHH) functions in the 
biotransformation of BP and related 
' compounds to hydroxylated metabolites 
with resultant alteration of their car¬ 
cinogenic activity. The exact relation 
between AHH activity and resistance to 
tumor initiation by environmental car- 
; cinogens is not well understood. This 
inducible enzyme occurs in many mam- 
# malian tissues including liver, lung, in¬ 
testinal mucosa, thyroid, testis, adrenal 
| cortex ( 4 ), striated muscle (5), placenta 
(6), and skin (7, 8). The inducibility of 
•/ AHH shows genetic variation in the 
mouse, and is controlled by a single 
autosomal dominant locus (9). If this 
genetic control is as simple in man the 
' implications would be profound. 

' Increased activity of AHH has been 
found in human placenta from cigarette 
smokers (6), and in cultured human 
; ,f foreskin from newborn infants (5). The 
lack of a method for assaying readily 
available human tissues has confined 
previous studies of AHH induction and 
' activity to select populations. The dem¬ 
onstration of AHH induction in rat 


(//), may be inducible under appro¬ 
priate conditions. We describe here a 
method for measuring the induction of 
AHH activity in normal human leuko¬ 
cytes. , /. l : /t 

To 10 ml of heparinized blood we 
added an equal volume of 3 percent 
dextran in normal saline and allowed 
the erythrocytes to sediment for 45 
minutes at room temperature. The leu¬ 
kocyte-rich supernatant was centrifuged 
at 1000# for 3 minutes. The pellet was 
suspended in Gibco chromosome me¬ 
dium 1-A which contains phytohemag¬ 
glutinin. Culture tubes were prepared 
containing 2 X 10 6 to 4X10° cells 
in 5 ml of medium. After incubation 
for specified intervals at 37°C appropri¬ 
ate tubes received 5 pi of 0.75 mM 
3MC in methanol. Control tubes re¬ 
ceived only methanoli The cells were 
harvested 24 hours after addition of 
3MC, and were suspended in 1.0 ml 
of 50 mA/ tris-HCI, pH 7.5, contain¬ 
ing 3mM MgCI 2 and 0.2A/ sucrose 
(TMS). Cell counts were made from 
the 1.0 ml cell suspension after a 1 : I 
dilution of a 25-/d portion .with 1 
percent acetic acid containing a trace 
of gentian violet. Leukocytes were ho¬ 
mogenized in a glass tissue grinder, and 
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4 9 ** ** 0 24 48 72 96 

Time (hours) Preliminary incubation (hours) 

Fig. I (left). Time course of AHH induction by 3-methylchoIanthrene (SMC) Leuko¬ 
cytes were first incubated for 72 hours in medium containing phytohemagglutinin. 3- 
Methylcholknthrene was added to a final concentration of 0.75 fxM. Cells were harvested 
at the indicated intervals and were assayed for AHH activity. Each point represents a 
single determination; vertical bars represent the range of values. A unit of activity is 
the fluorescence produced equivalent to a picomole of 3-hydroxybenzopyrene per 
minute. Fig. 2 (right). Response of leukocytes to 3-methylcholanthrene during cul¬ 
tures. Leukocytes were maintained in phytohemagglutinin medium for the indicated 
times prior to addition of 3-methylcholanthrenc and harvested after 24 hours. Each 
circle represents the mean of six determinations and each square* represents the mean 
of three determinations. Th4 vertical bars give the range of values. .vi- / 
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The committee comprising Drs. Andervont, Huebner, 
and Jacobson 


Subject: Andrew Sivak, Fh.D., N.Y.U. Medical Center 
New application No. 930 

v ^V_: ( '"Chemical and Viral Factors in the Etiology of 
Neoplastic Transformation" 




History 


■r, 

> . • • V» ,.V 


, - v: ' Unis proposal was Case No. 178 , and formal applica¬ 
tion was encouraged. Application No. 930 requests $ 5^,838 
plus two additional years. 
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Documents Submitted 

: ; c ' . v ' Attached is applicatin dated July 25, 1973- - / 

Copies of the papers listed on page 3c were provided, 
and mil be forwarded to you if you wish. 
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The Council For Tobacco Research-U lS. A., Inc. 


T.f 
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», Andervont \:, kVv :* V 


-miaeirvouu , 110 EAST 5 Stk STREET 

j:, ; J V ^ Huebner i J;* */$ f!’ '; = ;• ? . V new york. n. t. 10 c 

i 'o p?* Jacobson f :>; •■-*« y-jZ '?-/ •/.; 'v ; r /; *X-. * (212 > 42i■»sen 

I •is-K’U * t ** r*■;•: ■ *. ■■:1 . - - a »_t. * 


Dote: July 25,1973 


lS*53 


1 ..tfe.vAndrew Sivak, Ph.D. 


* Associate Professor of Environmental Medicine 


■ i- ■ 

2. Institution A address* ’ ^\\- (Vv.;* ‘* ■; 


f JUL 3 01573 

tor.;.. 


; ^"S^ New York University Medical Center 

’ ^:*r :550 First Avenue 




| York, New York .100X6 ' 


V - l \ 3. Deportment(s) -where research wilt be done or collaboration provided: 

v ^Environmental Medicine 


I. •.! £ *-* t,'., r '. , 


* ’ • ■ ,4. Short title of study: 

, -e-Ai;V^-W> Chemical and Viral Factors 1 in the Etiology of Neoplastic 
I. '.Mb'* Transformation- 


i; Transformation- 


7. Btfef description of specific research aims,* . - - . 

^J* a * .To examine in mammalian cell culture systems the possible 
/cooperative and synergistic effects of sequential exposure 
Jr'ii two different classes of carcinogens by: ; . x'.‘‘ 


. 7-a.l. Measuring the effects of prior treatment of mammalian cells 
with' chemical carcinogens, cocarcinogens or mutagens on 
subsequent neoplastic transformation by representatives of 
'* '*'■"; the 3 major known classes of oncogenic viruses. 


7.a.2. Determining whether mammalian cells infected with these 
oncogenic viruses show, enhanced expression of neoplastic 
transformation after treatment with chemical carcinogens r ■ 
cocarcinogens or mutagens. 


7.b. To determine whether the effects of the chemicals are due to 
alterations of the host cell DNA. 


.* -f".’ 


.. * ^ x \.> 
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• jiviuenue rroiu a variety or sources suggests tnat certs nearing 
certain types of genetic lesions are more susceptible than normal cells '$(*>%■ 
^f5to additional DNA damage induced by chemicals or viruses, often result- 
\ ; r ’ ing neoplastic transformation (G.J. Todaro, H. Green and M.R. Swift, 

Science, 153 ; 1252, 1966; S.A. Aaronson and G.J. Todaro, Virology, 36 : 

254, 1968; R.L. O'Brian et al. , Intern. J. Cancer, 8 : 202, 1971). 

...Thus, the exposure of cells in culture to carcinogenic chemicals ' 
•$j$f 4 an& oncogenic viruses should provide an example for study of the in- 
creased carcinogenic risk from multiple exposures to different classes 
^t.of etiologic agents that are potentially present in the environment. 

*l£££The prior treatment of cell populations with chemical carcinogens or 

mutagens is expected to result in a marked enhancement of the frequency ; - 

•%rV.of neoplastic transformation by subsequent exposure to oncogenic viruses. 

.. Similarly, the reversal of the sequence, i.e. the treatment of cells al- Y.Y 
ready infected by oncogenic viruses with appropriate chemical agents, • 
especially cocarcinogens, should also yield increased transformation ■ 
.^^frequencies. Finally, some of these effects can be associated with . 

demonstrable increases in damage to the host cell DNA. • ' •. • v'V-. 

... 9 . Details of experimental design and procedures (append extra pages as necessary) ' ‘Y " 

- y 9.a. Chemicals - Carcinogens of several chemical classes, will be 
• 'used. All agents will be recrystallized or redistilled to en- ' v ' 
sure their purity. Compounds to be used will be selected from 
7 "-- ; the following list: ■ • » . YYVYV" i ' 

9.a. 1.. Carcinogens (demonstrated as mutagens in various organisms) . •••: ", 

7 ( 12-Dimethylbenz (a):anthracene; benzo (a)pyrene; diepoxybutane; . ! .'Y 
bis(chloromethylether); N-acetoxy-2-filuorenyl acetamide; N- *-v ,; : -- 

• . • methylrN'.-nitro-N w nitrosoguanidine;. 4.-nitroquinoline-N-oxide; .. 

, , v .Mr*#? aflatoxin B^. "■ • * ’* . '• * \ [.M/-?! 


'Mfi-i ?. 9. a. 2. Cocarcinogens 
-shs ...... .■ =rt——T—n —- 


■ , ' ■ ■ - ;• r AV - ••iV. :r‘/0- »*! f '>. J V 

£ _ 1.1 __ 


• a.; 


Phorbol myristate acetate? anthralin; cigarette smoke con- 
densate. _ " "... • , “ -. . 

3. ' Mutagens not known to be carcinogens * ! vO'‘. 

Tl-Khvl anp. snl fnna^! rri ■h’rnrrp.n nines-hs/rfl • i rl i um bromide; . 'TZ-P 


. r. y *’Ethylmethane sulfonate? nitrogen mustard; ethidium bromide? 

4. Noncarcinogens • ' v 

Benzo (e) pyrene; 1,2,3,4-diepoxy cyclohexane '' r 

Biological Systems ' C/l 


BALB/c-3T3 Cells + SV 40 Virus 

This transformation assay will be carried out essentially ■ ■ 

as described by Todaro and Green (Proc. Nat. Acad. Sci. , 55 : 

302, 1966; Virology, 28_: 756 , 1966) and' adapted for BALB/c- 
3T3 cells (S.A. Aaronson and G.J'. Todaro, J. Cell. Physiol., 

72: 141, 1968). Logarithmically growing cell populations 
will be exposed to the chemical agents to be tested for in- ' 

tervals up to 48 hours. The concentrations of the.chemicals 
will be selected 1 so that the highest doses result in no more ..Y..r 
than a 90% reduction in plating efficiency of BALB/c-3T3 - v ; : 

cells. Following treatment witd* chemical agents, the cultures -.j. 
will be washed and incubated for an additional 24 hours in ‘ 

control medium. The cells will be infected with SV 40 and the 
population passaged at several cell densities. Transformed 
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clones will be scored in 10-14 days, and the enhancement 
7 of transformation by chemical plus virus treatment over 
that observed with chemical or virus alone will be de¬ 
termined. 

To examine whether chemical agents can influence the 
7 • outcome of viral transformation, growing cells will be • 

■r infected with SV 40 / and these cells will be exposed to 
chemical agents 24 hours after virus infection. Carcino- 
' gens and mutagens will be added to cultures for periods 
up to 48 hours at concentrations as described above. Co- 
' ; carcinogens will be used throughout the entire interval 
of cell growth until the plates are stained for scoring of 
•..•'• transformed clones. •■ 

'.. ’ Our recent work with early passage rat embryo fibro¬ 
id' blasts and alkylating agent carcinogens, such as diepoxy¬ 
butane, indicates that early chromosomal lesions occur 
'..V as a result of such treatment (S.R. Wolman, A. Sivak and 
, . M.LaRocca, Proc. Am. Assoc. Cancer Res., 1£: 38, 1973). 

Exploratory studies with: a few selected chemicals and SV 4 Q. 
transformation will be carried out with these rat cells 
7 derived from Fisher 344 rat embryos. 

Transformed clones from BALB/c-3T3 and Fisher 344 rat 
cell studies will be picked and tested for oncogenicity 
by injection of cells subcutaneously into newborn litter- 
mates . 

2. BALB/c-3T3 Cells + Mouse Sarcoma Virus (MSV) 

The focus assay system described by O'Connor (Perspec¬ 
tive in Leukemia, p. 64, 1968, Grune and Stratton, N.Y.) 
will be employed with BALB/c-3T3 cells and fully competent 
.-7 7 MSV. The cultures of BALB/c-3T3 cells will be prepared 
.7'. (4 x 10 s cells/50 cm dish) in Dulbecco's modification of . 

. Eagle’s medium with 10 percent fetal calf serum. After 
18-20 hours, the plates are drained and virus incubation 
carried out according to O'Connor. The treatment of 
cultures with chemicals prior to and after viral infection 
will be carried out according to the protocol described 
in 9.b.l. Cultures pretreated with chemical agents for 24 
or 48 hours will be adjusted in cell number at the time of 
passage so that, at the time of virus inoculation, the 
plates will contain approximately 4 x 10 5 cells. 

Foci of transformed cells will be counted 6-8 days 
after introduction of virus into the cultures. 


Li sy.iu; 
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-'ll 1 ''Since'Freeman and his associates (Proc. Nat.’ Acad." 'Sci.V'' ! ?^^^^ : 

• &:, T 4£5,-i971? 'Jr'^Nat. "Cancer lnst. T 44': ^(S5 , T 1970T are en- 

• qaaed in the examination of the effects of chemical car- &?&$$$&&£ 


, }:SX~- £$r'J 






gaged in the examination of the effects of chemical car 
. cinogens on rat cells chronically infected with Rauscher 
leukemia'virus (F115 line) , no significant effort with this 
^ system is planned. However, it appears useful to test a 
few selected compounds in both RNA virus systems. Of 
M ,*specialinterest would be a .determination of the effects'*of J 







9.b. 3. 


Embryo 


Type 




•• •***.V? * 


w,. v_ A procedure for the demonstration of transformation by 
vlv HSV has ba^n„reported;^by Duff..and, Rapp (J. Virol., r , 8 ; 469, 
^[1971) and will serve as a model "for these studies. This 
system, in contrast to the transformation of BALB/C-3T3 
■Z cells by SV 40 or MSV, requires virus inactivated for its . . 
cytopathic effect but retaining oncogenic potential. 

Primary hamster embryo cultures from inbred hamsters ; .'J 
d. will be prepared according to standard procedures used in 
this laboratory (A. SivaJc and B.L. Van Duuren, Exptl. Cell. 
> v Res., 49 : 572, 1968). Secondary cultures will be prepared 
in Bulbecco's modification of Eagle's medium. The. cell 
layers will be exposed to UV-irradiated HSV, and the cells 
propagated according to Duff and Rapp, except that plastic 
. Petri dishes will be used throughout. 
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— Treatment' of cultures with chemicals will be as de¬ 
scribed in 9 .b.l. except that post-infection treatment with 






carcinogens may not extend to the 3-4 weeks required for 
demonstration of transformed clones. 

•/^V'.’.Represehtive brnnsformed clones will be picked,•' 
prorogated" and tested" for‘ malignancy''in'newborn' , hamstefs. mm 


'■S T. 




.c. Assessment of Genetic Lesions 

9.c.l. Cytogenetic Studies .••••■' 

L ” '’The' cell populations employed in this study will be ex¬ 
amined for chromosomal alterations after treatment with the 
various chemicals. .— 
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. . ^• e 1 l^L. cultures jeLI^ be harvesited 24 or. 48„._hou^. t ?ifteE,.<.. . V 

passage or" renewal- *o£ *€he rtiedium to maximize the'popula- • 
ijlon ojf ,dividing cells. . After a S .hour exposure to .Velban 
J(0.1' yg/ml) , the cells . will be harvested by trypsinzation, 
swelled in 0.38%' RCi,_£ixed in Carnoy's solution and air-.;. 

; ; .dried on slides." -: 5 r iSv^fe 

^%V-'P®li&;,in..metaphase 'from ^ach^.pirep^atipn v^ill-be ,ex&- of * 

• amihed”.after 1 " staining’"with acetoorcein. .j^Bienever possible 
"at least'50 cells per" culture will be counted and analyzed. 
.(Slides are scanned at -1 OX, and cells which are deemed"'*/- 
suitable are analyzed under oil immersion'(10OX) and, if " 
necessary, photographed and karyotyped). -Metaphase cells 
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/figures will be recorded. Other features affecting the 
whole of the nuclear material such as pulverization or •■•■:*■ 

7centromeric splitting will also be recorded. In accordance 
with the Cytogenetic Standardization Commission of the 
Environment Mutagen Society, an achromatic area more than a 
.chromatid width will be scored as a break. '..Results will..be 
tabulated in terms of the number of aberrations per cell in 
each population and the percentage of aberrant cells per 
population.. (*Gaps, although recorded will not be included 
as aberrations). • A' . ' 


9.C.2. Biochemical Studies 



-To .analyze ^for, chemically-induced..genetic lesions,, at the ■ 

molecular level, alkaline sucrose gradient analysis will be 
performed'on H 3 -thymidine labeled DNA from treated cells. • 
This procedure is a sensitive assay for single strand breaks 
in DNA. Cells will be exposed to H 3 7 thymidine for 2 genera- 
tions, and -the- cell -density- will be adjusted to be identical ■..% 
to the conditions for the chemical + virus studies. After Mal¬ 
treatment of the labeled cells with chemical at doses and for 
times used in the transformation assays, the cells will be 
harvested mechanically (A. Sivak, F. Ray and B.L. Van Duuren, 
Cancer Res., 29: 624’, 1969). Aliquots of washed cell sus¬ 
pensions will be placed on gradients of alkaline sucrose and 
the DNA sedimented ,.(R.A. McGrath^and R.W. Williams, Nature, 
212: 534, 1966? J.T. Lett, et al. , Nature, 214: 790, 1967). • 
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■ The gradients will be fractionated by a Buchler Densi-Flow- 
... Gradient Sampler,-and the radioactivity determined as 

trichloroacetic acid precipitates collected on Whatman -wh, 
' GF-1 glass fiber filters. ... -v .... . ix 

This procedure together with the. cytogenetic analysis ;■ 
... will-provide evidence as-to whether chemical ■ carcinogens ;r ‘ 
influence "viral -transformation of mammalian'dells because 
of a direct effect on' the genetic -material. - ■ ; ; 
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10. Space and fadlities available (when elsewhere than item 2 indicates, state location): 



C - The work will be carried out at the A.J. Lanza Laboratories of 
' the Institute of Environmental Medicine,"Long Meadow Road, Tuxedo, 

..;. , New York in a laboratory outfitted for tissue culture and bio- 
' chemical 'studies•' ^For tissue'culture several incubators, -sterile 
'box and water-bath are available. Spec tropho tome trie, analyses 
will be carried-out using either Cary or Hitachi UV-visible . 
■'^■'/spectrophotometers; infrared analyses will be performed on Perkin 
Elmer infrared spectrophotometers. Clinical (International) and / 
high speed (Soirvall SS^l) -centrifuges are available--for- cell -- ys'xfe 
fractionation. Gilson' Linear- Fractionator with an. Ultraviolet 
. Absorption- Meter will be used to "collect"the'gradients.'1 There, is 
; .access to" a Model‘L2-Spinco centrifuge, a Nuclear-Chicago Mark I 
liquid scintillation spectrometer and a walk-in cold room. - 

. 5 - Microscopy will be performed using a Nikon Model M inverted micro- 
■ scope with a Sage Instruments, Inc., Model 500 cinephotomicro- 

graphic apparatus. Animal facilities exceed the requirements set 
forth by the Institute of Laboratory Clinical Resources. 
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12. Biographical sketches of investigator(s) and other professional personnel (append): 


o 

o 

GJ 

•w 


13. Publications: (five most recent and pertinent of investigators); append' list, and provide reprints if available). 
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c ,p Research Experience f . f r . wC ___ 

. . ... Rutgers University, Deparfapent of Bacteriology, Research 

bellow - In_ vitro cultivation of Trypanosoma lew-isi and effect 
of antibiotics on T. lewisi in the rat and in vitro. 1956- 
1957- “ T ,- . . . ... 

•'•■ Rutgers University, Institute of Microbiology, Research Fellow 

• Tracer and inhibitor studies leading: to a partial elucidation 
■ of the route of biosynthesis of actinomycin and studies of 

• the pathways of‘ tryptophan metabolism in Streptomyces 

' antibioticus. 1957-196-0 

Organisch-Chemisches Institute, University of Vienna, Austria. 
Post-Doctoral Fellow - Studied pathway- of inositol catabolism 
• ; •in Schwanniomyces occidentalIs and the inducible enzyme which 
was responsible for the first oxidative step. ..1960-1961 

A.D. Little, Inc., Cambridge, Mass., Senior Biochemist - 
Devised analytical methods for the estimation of experimental 
cancer chemotherapeutic agents. Physiological distribution 
ftp/ and toxicity studies of these agents in mice, rats, dogs, and 
-• monkeys. Mode of anti-tumor activity studies in mice bearing 
ascitic leukemia and in in vitro systems derived from these 
neoplasms. 1961-1963 - 

Biodynamics, Inc., East Millstone, N.J., Director of Research 
for a consulting laboratory in the biological sciences. 
Scientific direction of biological and biochemical work deal¬ 
ing with studies in microbiology, physiology, biochemistry 
and toxicology. 1963-1964 
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N.Y.U 1 . Medical Center, Institute of Environmental Medicine. 
Associate.Research Scientist, 1964-1968; Assistant Professor,’ 
1968-1971; Associate Professor, 1971 - Study of cell'membrane 
and control of cell division; mechanisms of tumor promotion 
in - cell culture and animal systems; tumor promoting proper- 
ties of cigarette tar; .neoplastic transformation in cell : . r; „ •' 
.culture systems; cytogenetic studies with chemical carcinogens 
and chromosome structure.. _ "• . ' y 

v'lPit. • ivC J ra‘-.-y .- . .• „■ 

OBief"Experience 1 


' y • . x\ 


1952' -"'1955 
1959 


U.S. Navy, Commissioned Officer. 

Oak Ridge Institute of Nuclear Studies. - 
Isotopes techniques training. 


Education 

*'■■■». A--, ■ ■- '* ■ 'j • _ • ' 

., m* 

*• ■ * ”v‘ C •* .* . 

B.S. 

M.S. 

Ph.p_. w 

Rutg.ers Oniv. , New Brunswick, N>.J. 
Rutgers Univ. , New Brunswick, N.J. 
Rutgers Univ.., New Brunswick, N-.J. 

195 2 
1957 
.. i960 . 

Biology 
Bacteriology 
Microbiol. - 
;..7 . Biochem. 

U.’S.P.H.S. 

Post-Doct. Fellow 
Organisch-Chemisches Inst., 

Univ. of Vienna, Austria 

1960- 

1961 
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$Z ~S iv ak 'and' B. L. 
transformation: v 
ester'.” Science', “ 

A..Sivak and B.L. 
the assessment of 
Cancer Inst., 44 : 


Van Duuren, 'Phenotypic 'expression of. 
Induction in cell culture by a phorbol 
157 : 1443-1444 (1967). 

r.- ; •• • 

Van Duuren, A cell culture system for 


tumor-promoting activity. J. Nat. 
1091-1097 (1970). . 



A. Sivak and B.L. Van Duuren, Cellular interactions of 
phorbol myristate acetate in tumor promotion. Chem.- 
Biol. Interactions, 3: 401-411 (1971). 


A. Sivak and S.R. Wolman, Classification of cell types: 
Agglutination and chromosomal properties. In Vitro, 8^: 

1-6 (1972) . .. x’r'V.; •• 

A. Sivak, Induction of cell division. Role of cell 
membrane sites. J. Cell. Physiol., 80: 167-174 (1972). 
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The Council For Tobacco Researcii-TJ.S.A., Inc. 


August 6, 1973 


Grant application #934 
CARCINOGENESIS 


To: 


The committee comprising Drs. Andervont, Huebreer and Jacobson 


Subject: Wendell M. Stanley, Jr., B.A., Fh.D., University of Calif., Irvine 
.. j New application #934 

. .Lethal Mutants of the C-Type Avian Myeloblastosis Virus" 

History 

. This proposal originally was case # 189 . The mail ballot from 
the SAB Executive Committee was inconclusive, and several questions 
were asked. By the time answers were forthcoming, the July closing loomed, 
and Dr. Stanley was offered the option to apply ."at his own risk", without 
preliminary evaluation as to program relevance. 

Application #934 requests $65,420. direct costs plus two addi¬ 
tional years. 


Documents Submitted 

Attached is application dated July 16, 1973- 

... - Reprints or manuscripts of pertinent papers by the applicant 
have been provided, and will be forwarded if you wish. 


Comment . v 

As Dr. Stanley's letter dated May 21, 1972, concerning his 
original "case" defends relevance to our program objectives and answers 
other questions, a copy is appended. 


5W:gh 



Enclosure 


Source: https:7/www.industrydocuments.ucsf.edu/docs/nrcm0000 


1003544169 



■ ■ . 


,/*>• 

* •*•: >* v:; 

rW'ft?. 

■ 

• •■ <*...» 

'( ; ■. 4 /> • 


V - *?»:*■ • ■ ^ •• • ~J. *■. - ; *' ■•: - n ' ... : 

' " ;v '•'* : ■-*■■■:- 2. • J '. ‘ - * *. ‘ .. •“V?:’. 

-YiJiL Brief statement of working hypothesis: Genetic and biochemical analyses of temperature sensitive 
and conditional lethal mutants of RNA-containing viruses which replicate in eukaryotic 
s%&: cells have proven to be extremely powerful methods for the elucidation of the molecu- 7 r ;pV 
larYbasis of the replication and of the disease-causing properties of such viruses, 4 
AMV is a typical member of the C*-type RNA-containing tumor viruses which have been 
)demonstrated to be associated with such human neoplastic diseases as rhabdomyosar- 
, comas, breast cancers, various sarcomas and lymphomas, and leukemia. No temperature 
sensitive or conditional lethal mutants of AMV have ever been isolated. This is due 
to the fact that no suitable screening or assay system was available. This difficult 
/^ /■ty has now been overcome through the development by Dr, Thomas Graf of an avian RNA 
tumor virus plaque assay which can be used both at low and high (permissive and non- 
.U?> permissive) temperatures. The choice of AMV for this research proposal is based upon 
••■'several important considerations, (1) AMV is a C-type virus which reproducibly induces Vs? 

leukemia, (2) The host range of AMV is extremely restricted; only chicken, quail, and Y; 
*• .turkey cells are affected. This ensures the safety of laboratory personnel. (3) AMV 
Yv-and AMV-producing cells (myeloblasts) can- be obtained in very high titers and quantities 
from the blood of infected chicks. (4) AMV-producing myeloblasts can be grown in large * l - 
/•'; quantities in tissue culture for extremely long periods of time with continual yields 
'••• of high titers of AMV, This combination of the properties of AMV and' of the cells in 
'which it replicates makes AMV an ideal C-type virus for the broad investigation which 
<7 I am proposing. No other C-type virus shares all of these advantages so. necessary for 

9. Details of experimental design and procedures (append extra poges as necessary) my approach to the problem* »;Y. 


Please see the appended pages, 
organized as follows: .v; ..,y 


The research proposal and supporting information are 


♦ 1. AIM AND METHOD OF STUDY ; ' 

Specific aims (a more detailed explanation than allowed under Section 7) 


-ft;.*.; *. 




Plan of attack 

, Infected chick myeloblasts producing AMV 
: Isolation of AMV virions . V.m 

Radioactively labeled AMV virions y . t ; r , V 

Temperature sensitive and conditional lethal mutants of AMV - ... \ 

Isolation of high molecular weight AMV RNA 
Eukaryotic in vitro amino acid incorporation systems 

Characterization of products synthesized in vitro ' under the direction of wild-type 
and mutant AMV -RNA ; *'*" ■ ■ ■ - * ‘ ■ **■ 


The significance of the studies proposed ■ 

2. WORK ACCOMPLISHED BY ME 1 
Unpublished results 

Published results - ■ 

' WORK ACCOMPLISHED BY OTHERS 

Temperature sensitive and; conditional lethal mutants of RNA-containing eukaryotic 
viruses 

AMV RNA as mRNA 

Virion-associated components and virus-specific proteins as possible AMV RNA coded 
products 

References 
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.; Specific aims : Using the recently developed: plaque assay of Graf (1) for avi- 
: an leukosis viruses, temperature sensitive and conditional lethal mutants of 
. the oncogenic C-type avian-myeloblastosis virus (AMV) will be sought. The mu¬ 
tants will be characterized by measuring the uptake in tissue culture of radi¬ 
oactive precursors into the proteins, glycoproteins, glycolipids, lipids, RNA, 

I and DNA of AMV virions at both the permissive and nonpermissive temperatures. 
_These techniques will allow the classification of AMV temperature sensitive 
.and conditional lethal mutants into separate groups defective (at the nonper- 

* missive temperature) in the biosynthesis of the several classes of macromol¬ 
ecules. Pairs of independently isolated mutants will be grown together at 
: the nonpermissive temperature under various conditions in order to determine 

^recombination and complementation groups. The high molecular weight RNA from- 
wild-type AMV and from individual members of the various classes of mutant 
virions will be isolated and used as mRNAs in highly purified, initiation- fac- 
- tor- and mRNA-dependent in vitro amino acid incorporation systems derived from 
several eukaryotes (2,3). The products synthesized at both the permissive and 
the nonpermissive temperatures under the direction of wild-type AMV RNA and 
of temperature sensitive and conditional lethal mutant AMV RNA will be com¬ 
pared by numerous techniques in order to identify and characterize the gene 

• product corresponding to the mutation in the AMV genome* Analyses of the de¬ 
fects in- macromolecular biosynthesis studied in tissue culture, the determin¬ 
ation of recombination and complementation groups, and- analyses of the pro¬ 
ducts synthesized jin vitro under the direction of wild-type and mutant AMV 
RNA should provide considerable knowledge of the mechanisms of virus-induced 
cell transformation, viral replication, and lead to a solution of the problem 
of which of the AMV RNA gene products is responsible for the induction, main- 

. tenance, and proliferation of the virus-induced neoplastic disease. 

Plan of attack : Although temperature sensitive and conditional lethal of RNA- 
containing eukaryotic viruses have been exploited for only 3 or 4 years, they 
■ have proven to be extremely valuble tools for the investigation of virus-medi- 
v ated cell transformation and of viral replication. No temperature sensitive 
or conditional lethal mutants of AMV have ever been isolated because of the 
lack of a suitable assay and screening system. The plaque assay developed: re¬ 
cently by Graf (1) for avian leukosis viruses now makes the isolation of such 
mutants possible. Graf’s assay is suitable for avian leukosis virues of sub¬ 
groups B and D (1); AMV is known to consist predominantly of viruses of sub¬ 
group B (4), AMV has a very restricted host range, being confined to chickens, 
Japanese quail, and turkeys (5). This is one reason that I have chosen to 
work with this C-type virus; my laboratory does not have the complex safety 
facilities required for experimentation with viruses which can transform, 
and/or replicate in, mammalian cells. A second reason for the choice of AMV 
is that the virus accumulates in extremely high titers both in the plasma 
of sick chicks (6-8) and in tissue culture media (6,9). These properties, 
which other C-type viruses do not share, make the growth of large quantities 
of the virus and the purification of the viral 1 RNA in mg quantities both safe 
and possible. 

Infected chick myeloblasts- producing AMV . Chicks (strain Shaver Star- 
cross), younger than 24 hours post-hatching, will be inoculated interperiton- 
eally with 5 x 10 9 AMV virions (BAI strain A, predominantly subgroup B) per 
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chick in 0.5 ml of phosphate buffered saline; -this insures the development of 
myeloblastosis in greater than 757* of the recipient chicks within 3 weeks (6) * 
Blood smears from each chick will be inspected every few days starting 14 days 
after inoculation. When the myeloblast count in the blood reaches greater 
than 1.5 x 10^ myeloblasts per ml of blood (equivalent to 25-407. of the blood 
volume), the chicks will be bled by cardiac puncture. The blood will be mixed 
immediately with heparin and chilled. After washing the myeloblasts by gentle 
centrifugation, the cells will be maintained in tissue culture (6,9). 

■ ■■ Isolation of AMV virions . Bulk preparations of unlabeled wild-type AMV 
will be obtained from the plasma of chicks which show high titers of myelo¬ 
blasts in blood smears 14-21 days following inoculation. Such plasma routine¬ 
ly contain greater than 5 x 10^ AMV virions per ml, and the isolation tech¬ 
niques "for highly infectious AMV from such material are already standard op¬ 
erations in the laboratory (6). Mutant strains of AMV which have been selec¬ 
ted for further study will be grown at 36° in tissue culture using bone mar¬ 
row cells from healthy chickens and/or cells from, chick embryos (see below). 

As in the case of AMV grown* in tissue culture for the production of radioac- 
tively labeled AMV (see below), the tissue culture media will be harvested 
at 24 hour intervals and the AMV-producing cells returned to tissue culture 
with fresh media. This process will continue until sufficient material (ap¬ 
proximately 10^ AMV virions) is accumulated to allow the isolation of about 
0.1 mg of high molecular weight AMV RNA (6). The titer of AMV virions in 
tissue culture media, harvested every 24 hours, is in the range of 3-5 x 10^ 
AMV per ml (6). AMV*-producing cells may be kept in tissue culture for lon¬ 
ger than 6 months while virus production continues undiminished (9). Mutant 
.and radioactively labeled AMV virions will be isolated from tissue culture 
media pooled from repetitive harvests by techniques already developed in the 
laboratory (6). The virions will be stored under the conditions described by 
Smida and Smidova (10). . ‘ ■* 

Radioactively labeled AMV virions . For the production of labeled viri- 
k ons, the tissue culture medium will contain appropriate radioactive precur¬ 
sors to protein, glycoprotein, glycolipid, lipid, RNA, and/or DNA. The medi- 
:um, containing newly released AMV virions, will be separated from the myelo- 
. blasts or from the bone marrow cells from healthy chickens and/or cells from 
chick embryos by low speed centrifugation under sterile conditions every 24 
.hours. The AMV-containing medium will be saved, and the AMV-producing cells 
will be returned to tissue culture with fresh medium and radioactive label(s) 
for subsequent harvesting of radioactive AMV virions at periodic intervals. 
-The media from* repetitive harvests will be pooled and the AMV virions isola¬ 
ted as described above. * 

Temperature sensitive and, conditional lethal mutants of AMV ., For the 
induction- of temperature sensitive and conditional lethal mutants of AMV, 
the AMV-producing infected chick myeloblast cultures will contain in the me¬ 
dium those mutagens (azacytidine, fluorouracil, nitrosoguanidine, etc.) which 
already have proven effective in generating temperature sensitive and condi¬ 
tional lethal mutants in other eukaryotic RNA-containing viruses. Isolated, 
purified, and concentrated AMV virions (see above) will be treated jLn vitro 
with proven and effective mutagenic agents (V rays, ultraviolet light, nitrous 
acid, etc.)* The dose of each mutagen or mutagenic agent will be regulated 
so as to give approximately a 57* survival of the AMV population. Untreated 
AMV controls and the mutagenized; AMV stocks will be assayed by the use of the 
plaque assay technique of Graf (1). Individual plaques arising at 36° (cho¬ 
sen as the permissive temperature) from the mutagenized AMV stocks or from 
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~ttie mutagenized AMV-producing myeloblast cultures will be reassayed at 41° 
(chosen as the nonpermissive temperature). AMV will be recovered from indi¬ 
vidual plaques produced at 36° and then replaqued at 41°. If the titer of 
recoverable AMV virions from the original 36° plaque is too low to be assayed 
accurately at 41°, the cells and' the AMV from- the plaque will be subcultured 
at 36° in the presence of additional cells from healthy chicken bone marrow 
and/or from chick embryos. AMV virions will be recovered from these cultures, 
concentrated, and then plaque assayed at 41°« AMV from individual plaques 
produced at 36° which do not produce plaques at 41° will be selected and re¬ 
plaqued on multiple plates at 36° at high dilution. The material in the rare 
single plaques will be recovered and the AMV contained' in the region of such 
plaques, theoretically representing a homogeneous population, will be grown; 
as described under Isolation of AMV virions to yield mutant AMV stocks with 
a sufficient number of virions to enable high molecular weight AMV RNA pre¬ 
parations to be made (see below). Large numbers of each mutant will be pla- 
qued at 41 in order to determine the reversion rate of each temperature sen¬ 
sitive and conditional lethal mutant. Only those mutant strains which exhib¬ 
it genetic stability will be used for further studies. ;• 

■’ - * The genetic defects in the AMV temperature sensitive and conditional le¬ 
thal mutants will he characterized in tissue culture using bone marrow cells 
from healthy chickens and/or cells from chick embryos by measuring the uptake 
of radioactive precursors into proteins, glycoproteins, glycolipids, lipids, 
RNA and/or DNA of the AMV virions and into virus specific products^ at both 
the permissive and nonpermissive temperatures. Culture media will be separ¬ 
ated periodically from the cells and the AMV virions in the media will be 
purified, concentrated, and assayed* by counting plaques formed at 36° and 41°, 
by inoculation into newly hatched chicks (normal temperature « 41°), and by 
physical techniques such as equilibrium centrifugation in preformed sucrose 
density gradients. Material banding at the bouyant density of AMV (1.16- 
1.18 g per ml) will be analyzed by the presence of radioactivity in- protein, 
^and/or glycoprotein and/or glycolipid, and/or lipid and/or RNA and/or DNA, 
by the level of ATPase activity, and by quantitative electron microscopy in 
'order to determine the extent of formation of non-infectious AMV virions. 

These techniques will allow the classification of the AMV temperature sensi¬ 
tive and conditional lethal mutants into separate groups defective (at the non¬ 
permissive temperature) in the synthesis of the several classes of macromol¬ 
ecules. Pairs of independently isolated mutant strains of AMV will be inoc¬ 
ulated into newly hatched chicks, assayed together at high multiplicities of 
infection by Graf*s (1) plaque assay at 41°, and cultured together at high 
multiplicities of infection at 41° with'bone marrow cells from healthy chick¬ 
ens and/or with chick embryo cells in- order to determine recombination and 
recombination groups. 

Isolation of high molecular weight AMV RNA . Isolated, purified, and con¬ 
centrated AMV virions will be disrupted! with dithiothreitol followed immedi¬ 
ately by the addition- of sodium- dodecyl sulfate and phenol extraction- at pH 
9 to protect (11) the poly A-rich regions in the high molecular weight AMV 
RNA and to insure that the RNA is extracted efficiently into the aqueous phase 
(6,12). Chicken liver tRNA, isolated and highly purified in this laboratory, 
will be used as a carrier and protective agent during the isolation of the 
AMV RNA (6). The RNA in the aqueous phase following phenol extraction will 
be extracted with diethyl ether to remove residual phenol and then precipita¬ 
ted with 2 volumes of 95% ethanol at -20°. 

1%% of the high molecular weight AMV RNA is known to contain several 
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poly A-rich regions ranging in lengths between 100 and 200 nucleotides (13- 
15)* Such poly A-rich regions exist in- all eukaryotic mRNAs, and in all eu¬ 
karyotic viral mRNAs including the RNA contained in eukaryotic C-type viruses; 
the only exceptions are the mRNAs for histones;, which have uniquely short 
half-lives (16). The AMV RNA preparations, containing the added chicken liver 
tRNA, will be dissolved in 10 mM. Tris-HCl (pH 7.6 at 20°), 0.2 mM MgCl 2 , 0.5 
M KCl and applied at 23° to columns of microcrystalline cellulose (17). These 
■columns mil be washed with the application buffer; the low molecular weight 
RNA components endogenous in AMV RNA preparations and the added chicken liver 
r tRNA are not retained by the columns (6). Undegraded 70S AMV RNA will then 
be eluted from the columns by* reducing the KCl concentration in the buffer 
from 0.5 M to 0.1 M (6). Zone velocity centrifugation of such AMV RNA prepar¬ 
ations, either unlabeled or labeled, through preformed density gradients of 
ribonuclease-free sucrose indicates that this material represents undegraded 
70S high molecular weight AMV RNA in pure form (6). •• 

Eukaryotic in vitro amino acid' incorporation systems.. The control (wild- 

' type) and the various mutant AMV RNA preparations vriLll be used as mRNAs at 
both the permissive and nonpermissive temperatures in highly efficient i^ 1 vi¬ 
tro amino acid incorporation systems developed in this laboratory (2,3,6) . 
These systems are derived from eukaryotic sources such as rabbit liver, rab¬ 
bit reticulocytes, chicken liver, chicken reticulocytes, AMV-producing chi¬ 
ck myeloblasts, 11 to 14-day old chick embryo leg muscles, and rat liver. All 
of these systems can be made completely dependent upon several 1 exogenous pro¬ 
tein synthesis initiation factors (2,3,18-21), tRNA (2,3), and mRNA (2,3,6). 
Homologous preacylated tRNA is used> in each system, and each system has been 
shown to translate properly, both the a and the g rabbit globin mRNAs (2,3). 

The availability of heterologous in vitro amino acid incorporation sys- 
- terns is of paramount importance since group-specific antigens corresponding 
to the avian leukosis-sarcoma; complex are found in 11 leukosis-free" chick em¬ 
bryos (22-25); this property of chickens is inherited as a single Mendelian 
dominant gene (26), and bears; a striking resemblance to a similar situation 
found in mice which can synthesize group-specific antigens while exhibiting 
.no detectable complete replicating leukemia viruses (27). These phenomena 
are consistent with the "virogene” and "oncogene 11 concepts of Todaro and Hueb- 
ner (28), as; are the AMV RNA-host cell DNA annealing data of Baluda and co¬ 
workers (29) which point to the presence of AMV genes in the DNA of both phe- 
' notypically normal and AMV-infected 1 chicken cells. 

Characterization of products synthesized in v itro under the direction of 
• wild-type and mutant AMV RNA . Radioactive products synthesized jLn vitro at 
both the permissive and nonpermissive temperatures under the direction of 
wild-type AMV RNA or of mutant AMV RNA will be mixed in independent experi¬ 
ments with components obtained from, wild-type* AMV virions and with compon- 
. ents from the mutant AMV virions from which the mutant RNA was extracted. 

In most cases, the AMV virions will have been radioactively labeled in tis>- 
sue culture; however, some AJW virion preparations will be labeled jLn vitr o, 
either before or after disruption of the virions with Triton X-100, with I 
using the lactoperoxidase iodination reaction which specifically labels his¬ 
tidine and tyrosine residues (30-33). The ribonucleoprotein cores from AMV 
Virions will be isolated by the method of Stromberg (34) using Sterox SL; in 
most experiments the components of the cores will be labeled in tissue cul¬ 
ture, but for some experiments the proteins of the cores will be labeled jjn 
■ vitro with **^1 as described above. 
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: , Many of the techniques for the identification and/or purification and/or 
measurement of C-type viral group-specific and type-specific antigens and of 
enzymatic activities will be discussed under WORK ACCOMPLISHED BY OTHERS, sub¬ 
section Virion-associated components as possible AMV RNA coded; products * Ad¬ 
ditional methods which- will be used will include affinity chromatography- of 
viral glycoproteins t35) and; direct radioimmunoassay of group-specific anti¬ 
gens (a technique which is 100-fold more sensitive than complement fixation 
and 1,000-fold mo.re sensitive than gel immunodiffusion) (36), Group-specific 
antigens will also be detected by the double antibody method (37), by immuno- 
electrophoresis (38), by N-terminal amino acid sequence data (39,40), and by 
isoelectric focusing (41)* Antisera containing antibodies directed against 
purified- AMV components will be produced by standard techniques in hamsters, 
pigeons, rabbits, rats, or guinea pigs* Also to be used for the fractiona¬ 
tion of AMV components will be the standard techniques of ion exchange chro¬ 
matography upon modified celluloses and hydroxyapatite, polyacrylamide gel 
electrophoresis in the presence and absence of sodium dodecyl sulfate, and 
gel filtration through Sephadex and through Sepharose in the presence and- ab¬ 
sence of denaturing agents such as urea, acetic and formic acid, sodium do- 
.decyl sulfate, and guanidine hydrochloride. All AMV component fractionation 
experiments will be of the double-label variety; one radioactive label (%, 

^C, or 35 S) w ill be incorporated into the products synthesized in one of the 
in vitro amino acid incorporating systems under the direction of the RNA ex¬ 
tracted 1 from either the wild-type AMV or from one of the AMV temperature sen¬ 
sitive or conditional lethal mutants and the second radioactive label (%, 

14 C, 35s, or 125 i) will be contributed by viral components from either wild- 
type AMV virions or from- temperature sensitive or conditional lethal mutant 
Virions of AMV grown in tissue culture or by wild-type or mutant viral com¬ 
ponents labeled in vitro* Correspondence between- the 2 radioactive labels 
in protein will be confirmed by subjecting the material to digestion with 
trypsin,, chymotrypsin, subtilisin, papain, pepsin, or pronase, follov/ed by 
*analysis of the resultant peptides by 2 dimensional paper electrophoresis and 
chromatography (42) and autoradiography, and by gradient elution chromatogra¬ 
phy upon columns of Dowex 50 (43)* . 

The significance of the studies proposed : About 5 years ago, a line of cells 
(RD cells), which neither contained nor produced C-type particles, was estab¬ 
lished in tissue culture (44)* These cells, originally obtained from a human 
rhabdomyosarcoma, were inoculated prenatally into 4 kittens and subsequently 
produced disseminated rhabdomyosarcomas consisting of cell's with' a human kary¬ 
otype (45)* 2 of the cat tumors (1 of which was a brain tumor) and a tissue 

.culture line (RD-114; a mixture of 2 morphologically distinguishable cell types) 
established from the brain tumor did, however, produce a C-type virus (RD-114). 
Several lines of evidence indicate that the RD-114 virus may be of human ori¬ 
gin* The cells from which the virus buds have a human, rather than a feline, 
karyotype; the viral components eross-react with the #3 group-specific (inter- 
species- specific) antigens of C-type viruses from numerous sources, but the 
#1 group-specific (species-specific) antigen does not react in complement fix¬ 
ation tests with.antisera to the #1 group-specific antigens of feline, murine, 
hamster, rat, avian (46), or Russell’s vipei* (47) C-type viruses. It is of 
interest that the #1 and the #3 group-specific antigens are associated with 
the same protein located in the internal ribonueleoprotein core of the virus 
(48). RD-114 does not interfere with the transforming properties of feline 
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C**type viruses of subgroups A, B, or C; nor is* it inactivated by antisera to 
feline C-type viruses (46)* The RD-114 virus has the typical physical prop¬ 
erties of a C-type particle: bouyant density in sucrose = 1*16-1*18 g per ml,* 
contains 70S RNA and a RNA-dependent DNA polymerase, and is about 100 nm in 
diameter with C-type morphology (46)* RD-114 does not transform any cell line 

tested (including human), but it will replicate in human and canine cells (46), 
The RNA-dependent DNA polymerase is distinguishable immunologically from the 
.corresponding enzyme from C-type viruses from all sources including lower mam¬ 
mals and primates (49,50), More recent information concerning the origin of 
RD-114 indicates that cats may possess 2 distinct types of C-type viruses, 
and that RD-114 may belong to the newly discovered second type (51)* McAllis- 
ter et al* (51) have induced the formation of a C-type virus (CCC virus) from 
a continuous feline cell line (CCC) in the presence of iododeoxyuridine. The 
group-specific antigenic 'properties of this new virus are related to the cor¬ 
responding antigen of RD-114* The new virus is able to replicate in RD cells 
and other human or monkey cells, but is unable to grow in feline cells (51)* 
This new evidence lessens the probability that RD-114 is an etiological agent 
in human cancer. • • 

Strong evidence that C-type viruses: are associated with human breast can¬ 
cer has been accumulated in recent years. The electron microscope has been 
used to detect C-type particles in human milk (52-55), in thin sections of 
breast tumor tissue and in pleural effusion cells from breast cancer patients 
. (56)* These particles possess the distinguishing features of C-type viruses 
(57-61), although they also are found in milk from apparently normal women 
(62) and epidemiological studies have failed to establish an etiological role 
for these virus particles in human breast cancer (63). On the other hand, C- 
type virions from human milk have been produced continuously for periods of 
time longer than a year by co-cultivation with human embryonic cells in tis¬ 
sue culture (64)* It also is of significance that 70S RNA-containing C-type 
particles from extracts: of malignant human breast adenocarcinomas (but not of 
normal breast or of benign breast fibroadenomas) can use their virion-associ¬ 
ated RNA-dependent DNA polymerase to synthesize DNA which contains nucleotide 
base'sequences which are complementary to the RNA from mouse mammary tumor 
"virus (65), RNA obtained from human breast adenocarcinomas (but not RNA from 
"normal breast tissue or from such benign pathologies as fibrocystic disease 
or fibroadenoma) also possesses base sequences homologous to the base sequen¬ 
ces in mouse mammary tumor virus RNA (66), but not to the base sequences in 
Rauscher leukemia virus; RNA (65), None of the C-type particles associated 
with human breast cancer has been shown to be infectious or transforming for 
human cells* * . 

RNAs extracted from human leukemia cells, sarcomas, and lymphomas have 
been shown to have base sequences homologous to the RNA from Rauscher leukem¬ 
ia virus (67-69). C-type particles containing 70S RNA and an endogenous RNA- 
dependent DNA polymerase have been obtained from the peripheral white blood 
cells of patients suffering from acute lymphoblastic leukemia, acute myelo¬ 
genous leukemia, chronic lymphocytic leukemia, and chronic myelogenous leukem¬ 
ia* These C-type particles from human neoplastic cells or tissues are able 
to synthesize DNA with base sequences complementary to the RNA from- Rauscher 
leukemia virus, but not to the RNA from mouse mammary tumor virus or to the 
RNA from AMV (70). 

To summarize these results, the RNA in C-type viruses from human breast 
cancers is at least partially homologous with the RNA from a C-type virus . 
known to induce mammary cancer in mice (mouse mammary tumor virus), but not 
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t.o RNA from a known C-type leukemia virus (Rauscher leukemia virus). In con¬ 
trast, the RNA in C-type viruses from human leukemia cells is at least parti¬ 
ally homologous with the RNA from a C-type virus known to induce leukemia in 
mice (Rauscher leukemia virus), but not to RNA from a C-type virus known to 
cause mammary tumors in mice (mouse mammary tumor virus) or to the RNA from 
a C-type virus known to induce myeloblastic leukemia in chickens (AMV). . ‘ 

r;;‘ The analyses of AMV*specific ma.cromolecular biosynthesis and the deter¬ 
mination of recombination and complementation groups through the use of tem¬ 
perature sensitive and conditional lethal mutants of AMV, coupled with an 
identification andi characterization of virion-associated and virus-specific 
products synthesized in vitro under the direction of the wild-type and of the 
mutant AMVhigh molecular weight RNA genomes, will allow many insights into 
the mechanisms of C-type virus-induced cell transformation and viral replica¬ 
tion. .These, approaches appear appropriate for an identification and charac¬ 
terization of the AMV gene product(s) which lead(s) to the induction, main¬ 
tenance, and proliferation of the myeloblastic leukemia. Because the biochem¬ 
istry and molecular biology of higher eukaryotic life forms are so similar, 
such results should^ have relevance to the control of neoplastic growths in man. 


2, WORK ACCOMPLISHED BY ME * - ,. . :\ 

y i>/ :/ Unpublished results . A strain of AMV (BAI strain A, predominantly sub- 
group B) and a strain of White Leghorn chickens (Shaver Starcross) have been . 
found which together yield a very high incidence of myeloblastosis in young 
chicks (6). Techniques have been developed for the isolation of the AMV vir- 
| ’ion both from plasma and from tissue culture media, thus allowing both the 
purification- of unlabeled virus in very large quantities and radioactively 
• T ' labeled"labeled Virus in reasonable and workable quantities (6). r V . v 
v re .Extremely effective techniques have been modified from published* methods 
' 'for the isolation of the high molecular weight RNA genome of AMV. The adsorp- 
‘tion to, and desorption from, microcrystalline cellulose of the AMV 70S RNA, 

V ; "dependent upon the presence of poly A^-rich regions in the high molecular weight 
RNA, has proven to be particularly useful (6). Personnel in my laboratory al¬ 
so have used this method successfully for the purification and isolation of 
• undegraded-mRNAs for rabbit and chicken glob ins and for chick embryo myosin 
. ' (3,6,71). Using poly A of known chain lengths (72), the chain length depen¬ 
dence of poly A retention by microcrystalline cellulose under standard condi¬ 
tions and the ionic strength dependence of such retention by poly A chains of 
known chain lengths were determined (6). At 23°, in 10 mM Tris*RCl (pH 7.6 
at 20°), 0.2 mM MgC^, 0.5 M KG1, poly A chains of 50 or more residues are re¬ 
tained by microcrystalline cellulose. Chains of. poly A containing more than 
50 residues could be fractionated according to length by gradually reducing the 
ionic strength. Experiments with pure* lignin have shown that the suggestion 
of Delarco and Guroff (73) that the adsorption of purine-rich regions- of RNA 
to cellulose is due to a M lignin-like” contaminant is without merit (6). 

Preliminary experiments, based upon the data relating ionic strength and 
the chain length of poly A retained by microcrystalline cellulose, have indi¬ 
cated that mRNA from chick embryo leg. muscle polysomes (which contains the 
mRNA for myosin) can be clearly separated on columns of microcrystalline cel- 
. lulose by a reverse salt gradient, and that the 4S and the 4-6 30-40S RNAs 

f resulting from the denaturation of the 70S AMV RNA can be fractionated by es¬ 

sentially the same technique (6). This is an extremely important development. 
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since even high resolution electrophoresis through polyacrylamide gols and 
chromatography upon modified celluloses or methylated albumin-coated kiesel- 
guhr have not been successful in this type of fractionation. 

Chicken and rabbit globin mRNAs, chick myosin mRNA, and 70S AMV RNA have 
: been used as mRNA in the in vitro eukaryotic amino acid incorporation systems 
available in my laboratory (2,3,6) with excellent results. Several variables 
which usually are not controlled well in in vitro systems have been found to 
be extremely important for the translation of natural and viral raRNAs, exclu¬ 
sive of the effects of mRNA-specific initiation factors. We have confirmed 
the observation of Olsnes _et _al. (74} that low levels of non-ionic detergents 
increase the efficiency of jin vitro translation, Olsnes _et al. used! Triton 
. X-100 and Brij-58 in a rabbit reticulocyte in vitro system which is practical- 
•ly devoid of membranous material; we have found that Nonidet P-40 is: even more 
effective (6). The ionic concentration and composition of both mono- and di¬ 
valent cations have been found to be critical during in vitro translation. 

For example, under certain conditions, only the mRNA for the rabbit 0 globin 
chain is translated, while under other conditions, the translation of the mRNA 
for the rabbit or globin chain is favored (3). 


• My laboratory has continued work on the identification, purification, 
and characterization of eukaryotic protein synthesis initiation factors (18- 
21). All of the data published from my laboratory has since been confirmed 
by workers in other laboratories (75-80). The results essentially are not in 
agreement, with the possible exception of "M3", with the very numerous publi- . 
cations from the group working with Dr. W. F, Anderson beginning in late 1969 
and continuing to the present. • 

We have several manuscripts in preparation which describe further the 
properties, functions, and improved purifications of 2 eukaryotic initiation 
factors (IF-I and IF-II) (71), IF-I is a large protein (molecular weight = 
300,000), obtained from high salt washes of polysomes, which can be reversi¬ 
bly inactivated by sulfhydryl reagents. The first function of IF-I, which has 
•been purified almost to homogeneity (about 500-fold relative to the polysomal 
wash), is to bind specifically the eukaryotic initiator tRNA (Met-tRNA^ Iet ) in 
a GTP-dependent reaction; the formation of this ternary complex is AUG- and 
magnesium ion-independent, activated by thiols, and is exceptionally stable at 
•physiological temperatures; its formation is blocked by very' low concentrations 
of the initiation inhibitor aurintricarboxylate. The second' function of IF-I 
is to bind the initiator tRNA, in an AUG- and mRNA-independent reaction, to 
the 40S ribosomal subunit. There is no tissue or species specificity in these 
reactions with' respect to either the initiator tRNA or IF-I (tissues tested; 
rabbit liver, rabbit reticulocytes, chicken liver, chicken reticulocytes, chi¬ 
ck embryo leg. muscles, and rat liver) (21). The N-formylated derivative of 
the initiator tRNA, which is not a natural initiator tRNA in the cytoplasm of 
eukaryotes, binds to IF-I to only 1/10 the extent of the natural initiator t- 
RNA (21). In the presence of IF-II, which also is a large protein (molecular 
weight = 400,000) sensitive to sulfhydryl reagents, and- separable from IF-I by 
ion exchange chromatography on DEAE-cellulose, the initiator tRNA-40S ribosom¬ 
al subunit complex is joined by a 60S ribosomal subunit to form an SOS initia¬ 
tion complex (81). This reaction is stimulated by the AUG codon, but 'does not 
require natural or viral mRNAs (81). We have developed 2 in vitro amino acid 
incorporation systems, both dependent upon exogenous mRNA, from rabbit reticu¬ 
locytes by 2 different techniques. One system cannot translate the mRNA for 
rabbit a globin although large quantities of rabbit 0 globin are synthesized; 
the second system synthesizes both globin chains efficiently (3). We are now 
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screening the second system for the a globin mRNA-specific IF-III initiation 
factor in order to assay it in the first _in vitro system. This mRNA-specific 
initiation factor will be purified and its precise role in controlling the 
translation of a'particular mRNA investigated. This: will be the first demon¬ 
stration of an mRNA-specific IF-III which absolutely regulates the translation 
of a specific mRNA. .—.*•••*•;. <; v.. .. • .;• ... •••/" 

also are concentrating, on developing an ia vitro amino acid incorpora- ’ : 
tion system, as efficient as the other eukaryotic systems used in the labora- • ,'V 
tory, from AMV-producing chick myeloblasts (6). We are isolating, purifying, 
and characterizing protein synthesis initiation factors from chick embryos, 

..other chicken tissues, and AMV-producing chick myeloblasts. The complete trans¬ 
lation of the AMV genome may well depend upon the availability of specific ini¬ 
tiation factors which regulate the efficiency and temporal expression of the 
AMV RNA. When available, these specific initiation factors from'chickens will 
be used in a heterologous JLn vitro amino acid incorporation system because of 
the possibility of endogenous synthesis of group-specific antigens and perhaps 
other products specified by C-type viral information' inherited by the chick 
‘embryo, the chick, and the adult chicken. 

Published results : Published material, articles: in press, and' a manu¬ 
script submitted for publication are listed below and copies or reprints are 
enclosed with this proposal, 

1. Mechanisms of Expression of Genetic Information, Stanley, W. M., Jr. and 
■Bock, R. M.,‘Nature 190 299 (1961). 

2. The Isolation and Ehysical Properties of the RibosomaX Ribonucleic Acid of 
Escherichia coli , Stanley, W. M., Jr. and Bock, R. M.* Biochem. 4 1302 (1965). 

3. The Spectrophotometric Constants of Di- and Trinucleotides in Pancreatic 

Ribcnuclease Digests of Ribonucleic Acid, Anal. Biochem. 43 (1965). 

4. Direction of Reading of the Genetic Message, Salas, M., Smith, M. A., Stan- 

",•! ley, W. M., Jr., Wahba, A. J. and Ochoa, S., J« Biol. Chem. 240 3988 (1969). 

5. Direction of Reading of the Genetic Message, II, Smith, Mi. A., Salas, M., 

'. Stanley, W. M», Jr., Wahba, A. J. and Ochoa, S., Proc. Natl. Acad. Sci. 

U. S. 55 141 (1966). , ‘ . .... j,„- v 

6 . Studies on the Translation of the Genetic Message; I. Preparation of Oligo- 

* nucleotide Messengers of Specified Base Sequence, Stanley, W, Mv, Jr ., Smith 
M'. A., Hille, M, B. and Last, J, A., Cold Spring Harbor Symp. Quant. Biol, 

31 99 (1966). 

7. Studies on the Translation of the Genetic Message; II, Translation of Oli¬ 
gonucleotide Messengers of Specified Base Sequence, Wahba, A. J., Salas, M. 
and Stanley, W. M., Jr., Cold Spring Harbor Symp. Quant. Biol. _31 103 (1966) 

8 . Effect of Polyadenylic Acid Chain Length of the Size Distribution of Lysine 
Peptides, Smith, Mw A. , Salas, M,, Stanley, W. M., Jr., Wahba, A. J. and 
Ochoa, S., Acta Biochimi. Polonica 13' 361 (1966). 

9. Translation of the Genetic Message; Factors Involved in the Initiation of 
Protein Synthesis, Stanley, W. M., Jr., Salas, M., Wahba, A. J. and Ochoa, 

S., Proc. Natl. Acad. Sci. U. S. _56 290 (1966). 

10. Translation of the Genetic Message, IV. UAA as a Chain Termination Codon, Last 
J. A., Stanley, W. M. , Jr., Salas, Mi., Hille, M. B. , Wahba, A. J. and Ochoa, S. 
Proc. Natl. Acad. Sci. U. S. 57 1062 (1967). 

11. Chromatographic Purification of Ribosomes, Stanley, W', M., Jr. and Wahba, A. J. 
Methods in Enzymol'ogy 12 Part A 524 (1967). 

12. Fractionation of Oligoribonucleotidcs According to Degree of Polymerization, 
Stanley, W. M., Jr., Methods in> Enzymology 12 Part A 404 (1967). 

13. An Economical Procedure for the Preparation of L- [^S J-lethionine of High Spe- 
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' cific Activity, Graham, A, R. and Stanley, W-, M., Jr., Anal. Biochem. 47 505 
■V ' (1972). 

..14. Initiation of Protein Synthesis: The Interaction of Methionine-Specific 
.. Transfer Ribonucleic Acids with Rabbit Reticulocyte Ribosomes, Cashion, 

L.M., Kolb, A. J. and Stanley, W. M., Jr., Biochim. Biophys. Acta 262 
•525(1972). 

15. Recognition of Eukaryotic Initiator tRNA by an Initiation Factor and the 
1 .^.Transfer of the Methionine Moeity into Peptide Linkage, Dettman, G. L. 

and Stanley, W. M., Jr., Bloch ini.. Biophys. Acta 28 7 124 (1972). 

16. Preparation ..and Analysis of L- P^s]Methionine Labeled Transfer Ribonu- . 

\: ; .’cleic Acids from Rabbit Liver, Stanley, Wv M., Jr., Anal. Biochera. 48 

v'^ - 202 (1972). • -'" V • •■'■••• • :••• • " •• •• ‘ Met • . 

17. The Ternary Complex of Initiation Factor IF-I, Met-tRNA, and GTP. An 

*Aurintricarboxylate-Scnsitive Intermediate in the Initiation of Eukaryotic 
V . • . Protein Synthesis, Dettman, G. L. and 1 Stanley, W. M., Jr., Biochim. Bio- 


- ; phys. Acta 299 142 (1973). • ■ 

18. Purification and Assays, for the Presence and Biological Functions of Two Eu- 
.. karyotic Initiation Factors from Rabbit Reticulocytes That Are Required! for 

Initiation Complex Formation with Rabbit Reticulocyte Ribosomes, Cashion, L. 
.... M., Dettman, G. L. and Stanley, W. M., Jr., Methods in Enzymology, ed. Gross- 
man, L. and Moldave, K., Academic Press, N. Y. (1973), in press. 

19. A General Procedure for the Preparation of Highly Active Eukaryotic Ribo- 

, somes and! Ribosomal Subunits, Brown^ G. E., Kolb, A. J. and Stanley, W. 

M., Jr., Methods in Enzymology, ed. Grossman, L. and Moldave, K., Aca- 
‘ '.‘.demic Press, N. Y. (1973), in press. 

*. 20. Specific Aminoacylation of the Methionine-Specific tRNAs of Eukaryotes, 

.Stanley, W. M., Jr., Methodis in Enzymology, ed. Grossman, L,. and Moldave, 

K., Academic Press,-N. Y. (1973), in press. 

21. Comparative Studies on the Properties of the Eukaryotic Protein Syntheis 
| Initiation Factor IF-I from Several Sources, Cashion, L. M. and Stanley, 

W. M., Jr,, Biochim. Biophys. Acta (1973), in press. • 


WORK ACCOMPLISHED BY OTHERS 





Temperature sensitive and conditional lethal mutants of RNA-containing 
eukaryotic viruses . Temperature sensitive and conditional lethal mutants have 
been successfully isolated from stocks of Rous sarcoma virus (82-89), Sindbis 
virus'(90), vesicular stomatitus virus (91), reovirus (92), and' influenza vi¬ 
rus (93). Studies upon some of the temperature sensitive mutants of Rous sar¬ 
coma virus have shown that the transformation of the infected cell is reversi¬ 
ble, and that the maintenance of the transformed state of the cell requires 
the constant expression of a viral gene which is not required for virus 'mul¬ 
tiplication (84-89,94), Other studies have demonstrated that the transformed . 
cell morphology expressed at low temperatures (36°)' is associated with a drop 
in the intracellular concentration of cyclic AMP (95). Lai and' Duesberg (96) 
have investigated the glycoproteins and glycopeptides from temperature sensi¬ 
tive mutants of Rous sarcoma virus and find that the glycoproteins from the 
virion grown at the permissive temperature (36°): have lower electrophoretic 
mobilities than' those from the virion grown at the nonpemissive temperature 
(41°). It also was reported' that the glycopeptid'es derived from virions relea¬ 
sed from transformed cells possess' higher molecular weights than those from 
virions released from phenotypically normal cells (96). Some temperature 
sensitive mutants of Rous sarcoma virus express their defects by altering cell 
morphology (82), while some conditional lethal mutants cannot replicate at 41°; 
these mutants may express their defects cither early (ts 149) or late (ts 75) 
in the infectious process (97). 
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*“ Using conditional lethal mutants of vesicular stomatitus virus, Szilagi ** 
and Pringle (91) demonstrated that in the group I mutants the mutated gene is 
the structural gene for the virion-associated RNA-dependent RNA polymerase. 

Analyses of conditional lethal mutants of reovirus have revealed 3 recom- 
; bination and coincident complementation groups (C, D, and E) (98). All mutants 
. in the 3 groups are defective in- the synthesis of double-stranded ENA at the 
nonpermissive temperature (39°), although the infected cells continue single- 
stranded mRNA synthesis (98). Mutants falling in groups C and D abruptly shut 
^:bff double-stranded RNA synthesis: upon being shifted from 31° to 39°; mutants 
group E continue double-stranded RNA synthesis at the normal rate follow- 
‘ : ing such a temperature shift (98). After a physical analysis of the RNA spe- 
■ cies synthesized at the 2 temperatures by the mutants, a Eiodel was proposed 
v to explain the nature and consequences of the mutations (99). It was conclu- 
ded that group D mutants are defective in the structural gene(s) for virion 
polypeptide chain(s) (100). Other workers have investigated conditional le- 
. thal mutations in 5 cistx^ons of reovirus (101). Different mutants produce 
... different amounts of viral polypeptides, but all of the mutants are able to 
synthesize all of the major viral polypeptides, as judged by molecular weights 
and immune precipitations, although these polypeptides cannot be assembled 
into a virion structure (101). Reovirus mutants.also have been studied which 
are defective in the ability to cleave precursor viral polypeptides; into the 

* final virus-specific proteins (102). Mutants of Sindbis virus (103) and of 
polio virus (104) also have been isolated and found to be defective in the 
.processing of precursor high molecular weight viral polypeptides. 

No temperature sensitive or conditional lethal mutants of AMV have ever 
been isolated. 

a AMV RNA as mRNA 0 There is remarkably little information on the use of 
AMV RNA as mRNA in in vitro - amino acid incorporation systems. The informa- 

* tion summarized below, and the fact that high molecular weight AMV RNA,' not 

— phenol extracted and containing about 6% protein, has been reported to be in¬ 
fectious in young chicks (105) (a report that has not been extended or con¬ 
firmed either by the original workers or by workers in other laboratories), 
strongly supports the idea that the RNA contained in the AMV virion is the 
.. . plus strand; i. e., able to be translated correctly by polysomes to yield vi- 
v rus-specific products. AMV RNA has; been used as mRNA in jLn vitro amino acid 
incorporation systems derived from Escherichia coli » a prokaryote (106-110). 

In the first 4 publications, no attempt was made to identify or to character¬ 
ize the products made in vitro . These studies are therefore suspect, since 
it has been shown that the addition of high molecular weight RNA to- an in vitro 
system can stimulate the synthesis of endogenous products without the exogen¬ 
ous RNA itself being translated (111). Siegert _et al. (110) have made the 
only analyses of the products: synthesized under.the direction of AMV RNA in 

* E. coli extracts; they were able to identify the #4 group-specific antigen 
immunologically and to make a preliminary identification of the #1, #2, andi 
#3 group-specific antigens solely on the basis of molecular weights. 

Gielkens jet al . (112) have used Rauscher leukemia virus RNA and 1 mouse 
mammary tumor virus RNA as mRNAs in an in vitro system from E. coli . The 
products made _in vitro were co-electrophoresed with the respective virion 
proteins, but the results were not particularly convincing that virus-specif¬ 
ic proteins had* in fact been synthesized. Gielkens jet al . (112) also men¬ 
tioned that attempts to translate these viral RNAs in oocytes or in a rabbit 
reticulocyte J.n vitro system were unsuccessful. In contrast to these nega¬ 
tive results, Vidrine jet al* (113) have reported that Rauscher leukemia virus 
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RNA is an effective mRNA in extracts of Rauscher leukemia virus-infected tis¬ 
sue cultured cells originally obtained from mice* However, no evidence for 
the synthesis of virus-specific products was presented* The same group of 
workers subsequently demonstrated that Rauscher leukemia virus RNA would en¬ 
ter into polysomes from Rauscher leukemia virus-infected cells in the presence 
: of a high salt wash of homologous polysomes (114)* Such washes of polysomes 
are known to contain, araoung other ribosomal proteins, initiation factors for 

’ protein biosynthesis 0 

There is no published information concerning the translation of AMV RNA 
in in ' vitro ‘ amino acid incorporation systems derived from eukaryotes* 

. Virion-associated components and virus-specific proteins as possible AHV 
RNA coded products * The proteins (115-117), glycoproteins (118-121), and, to 
a lesser extent, the glycolipids (120) and phospholipids (122) of the viruses 
comprising the avian leukosis-sarcoma complex have been fairly well character¬ 
ized. Most attention has been focused on the type-specific antigens (located 
in or on the external envelope of the virion) (118-121, 123-132) and on the 
group-specific antigens (located in the internal ribonucleoprotein core) (119, 
133-140)* The nuclcoprotein core itself has been- isolated and extensively 
studied (34, 141-145) 0 

There are, however, components associated with the AMV virion which are 
not as well known or as well characterized. The following entities and/or * ' 
activities have been reported to be associated with the AHV virion: ATPase 
(146), RNAase (147-150), DNA-specific endonuclease (151,152)*, RNA methylase 
(153), RNA-dependent DNA polymerase and RNAase H in a single subunit (152,154- 
156), a protein that stimulates the RNA-dependent DNA polymerase (157), amino- 
acyl-tRNA synthetases (158), specific ribosomes (159) with their ribosomal 
RNA and approximately 63 individual proteins (160), 7S DNA (161,162), about 
207* of the RNA content of AMV which represents 4S RNA which does not accept 
amino- acids and 4S tRNA which accepts amino acids, is functional in protein 
synthesis and is derived, but distinct fromi, the host cell tRNA (163-172), and AS 
• tRNA-like RNA which is released from the high 1 molecular weight AMV 70S RNA genome 
only under denaturing conditions (173). 

In. addition to most of the above components, the Rous, sarcoma virion has 
been reported to be associated with DNA ligase (174), DNA-specific exonuclease 
(174), nucleotides (175), nucleotide kinase (175), phosphatase (175), hexolti- 
nase (175), and lactate dehydrogenase (175). 

Finally, an RNA-dependent RNA polymerase, which prefers AMV RNA as a tem¬ 
plate, has been reported to exist in AMV-infected myeloblasts (176,177). How¬ 
ever, there is disagreement concerning the intracellular pi-esence of RNA com¬ 
plementary to the RNA in the- AMV virion. Such complementary RNA has been repor¬ 
ted to be located in the nucleus of infected myeloblasts (17*8), although Baluda 
. and Nayak have not been able to detect any cellular RNA complementary to the 
virion RNA (179,180). 

In view of the large number of virion-associated components and the possible 
existence of an intracellular enzyme in infected myeloblasts involved in the repli 
cation of AMV RNA through a complementary RNA template, it is important to deter¬ 
mine which of these entities are coded for by the RNA genome of AMV. 
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^:iA5. Stromberg, K., J. Virol. 9 684 (1972). ;;; .-• ..n -W-«:• 
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Space t Two-room laboratory (rooms 468 and 470A in the Department of Molecular Biology, ; /%- 
* £ School of Biological Sciences, Steinhaus Hall, University of California, Irvine, Califor- *;* 
>-t.nia 92664); total of 1074 square feet. * *v,-: - * 1 .. ,■ 

■I’},**. •* ?—'*'?■'' O O ' ‘ Q a •••'-* *■ I. 1 ,, 1 *' .", .• v i. 

Community space ; Cold rooms (-20 and +4 ) , warm rooms (25 and. 37 ), a dark room and 
^/^autoradiography and photographic supplies, a high voltage electrophoresis explosion- 


•.^. ^Equipment : / L3-50 Beckman Spineo ultracentrifuge,’ ultraviolet and visible spectrophotom-;;^ 
"^teters (Beckman DB, Perkin-Elmer Coleman Hitachi model 124, Gilford models 240 and 2000),'%? 
^p/RikaDenki single pen recorder, Mettler H-10 semi-micro balance, Buehler refrigerated 
-^fraction collector, 2 Isco model.272 fraction collectors. Forma model 2095-2 heating ‘ 
.^If^and cooling circulating water bath, 3 Napco model 220 water baths, Barnstead model EPR-^C 
4-&redistiller, metering pumps (Buehler Polystaltic, Sigmamotor peristaltic, Stalprodukter 
• ^ peristaltic, Beckman piston metering,pump), Thermovac. model FD-1-V2DG lyophilizer, Sears'^- 
and Roebuck egg incubator and. chick brooder, ultraviolet-irradiated sterile box, refriger- ; 
^Tators (Coldspot small and regular size and-Glenco large stainless steel), -20° freezer, 
Kelvinator series 100 -76° freezer, Buehler flash evaporator with vacuum pump, Thelco 
model 29 vacuum oven. National 37° forced air incubator, gel electrophoresis supplies 
(includes de-stainer and* gel scanner), and- thin layer and column chromatography supplies T'/j 

/; : >7 Community equipment : Scotsman chipped ice machine, Gilson Electrophorator model D high * 

'-/ voltage electrophoresis equipment, Beckman amino acid analyzer, electron microscope, '.VlrV^r 
' ;>• 1 L2 and 2 L2-65B Beckman Spinco ultracentrifuges, polyacrylamide gel slicer, American * v/ ;. 

•L:* Optical Spencer model 1036 microscope, and autoclaves* , . 

Additional faciliJics required: • ■ : . /\ .‘7;;;; . 

7 The facilities or equipment required to carry out the research proposed are requested 
and justified in the budget under Section 14. My most pressing needs are for a scin- , u 
•'/"^Itillation spectrometer, for increased centrifugation capacity, and the equipment to 

allow bulk growth of cells and AMV in tissue culture and to screen and assay for mutants /•/ 
■%/of AMV at the permissive and nonpermissive temperatures (i. e., 2 water-jacketed CO^ 
incubators) . My preliminary experiments have been carried out with make-shift and . 
,^^inadequate facilities. As may be seen from- the list of equipment that I already possess, 
O^^rhe laboratory "is set up well for biochemical and molecular biology studies, but not 
^p^for large/scale virus production or for careful and extensive tissue culture studies* 


. 12. Biographical sketches of ?nve$tiga1or($) and other professional personnel (append): ;:V *’*. * v y tf/y“ • y.’ri- V \v 

’•/v — /.,.%■" : '••'-\V *v r:;" T ; . fc-M'ZK 

■13. Publications: (five most recent and pertinent of investigotor(s); append list, cmd*proYide reprints if available). 
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R: REDACTED MATERIAL 


* •* >' <*-• ‘:ry- v • ' 'XJ.‘. ; • *$&$&&■£ 

v:’ • •-• •• i '.. -r'-.Vi?--- •> ■V:-;' ; v ; * • ••«' ; U'- 

C . -4;, ; Name: Wendell M. Stanley, Jr. ' ••,, • > ; . " ' •' 

. :.;4>Titlej . Associate professor, step II. 2/3 ‘appointment in the Department of -xJSav-T''* 



Sex: ".’ Hale :(!^P 
Marital statusjJ 

■ V#; '!/'*> »•";• ■ 

—v^iu;:? y • 



REDACTED 


Univ. of Cal., Berkeley 


A.B. 


1957 


Univ,. of Wis., Madison • M.S. ^ 1959 

' V&Pfti-'/-' ' Univ. of Wis., Madison ‘ Ph.D, *1963 

" •! *• Y ‘ u ‘ S'ch. Med., n. Y. U.S.P.H.. 1963-191 
'•••. •'■ - ... ■ postdoetor- 

• •/»:•■.. l/’lvi.-.-* al fellow * 

;V, Employment: Instructor in Biochemistry, N. Y. U. Sch.* Hed., Dept. 

' try, 1965-1966: ..WVW • ; ■ - : ,=' 




4?\K. 

Chemistry & Biochem. ^ ’V' V 


Biochemistry 

Biochemistry 

Biochemistry 


- *&&&*&* 


• ■'.;} j**,* ** •;>*,* 

*»••* *■. ‘:.K *»,• * 


.. .. 

-. !:■’$■".■.-* al fellow * ■*.. 

of Biochemis- 

■ * 

Assistant professor of Biocliistry, N. Y. If. Sch. Med., Dept. of. Bio- ^.\V 
chemistry, 1966-1967. ■ : - ■ • - - • 

;Assistant professor of Biochemistry, Univ. of Cal., Irvine, Dept, of ; ■ 
.... Molecular Biology and Biochemistry (2/3), and« Dept; of Biological 
£ * yC‘‘ Chemistry, California College of diedicine (1/3), 1967-1970 ;. ‘v" *■ 

^ * \\ r : .■ Associate-professor of Biochemistry, same as above, 1970-present. 

r ^ . Honors: Honors in Chemistry-, Univ. of Cal., Berkeley, 1957. ' 

. Phi Beta Kappa, Univ. of Cal., Berkeley,“'1957 ’’ ' : 

:Major research interest: Avian myeloblastosis virus, control of protein synthe- * /..? 




- ; ;rf *4^"’ * V* —vV i7, •* *-* “ ■■ 


sis. *. ■ 


Role in proposed project; Principal investigator. 


; 


V/vs*i 
■ : 


• •- i V :• * J. 11 : 


c 


13. Publications (five most recent. *. t Not included below are four manuscripts currently'.;!;; 

accepted' for publication which are in press. A list of these may be found under 
*' ; WORK ACCOMPLISHED• BY' ME, Published results. A fifth manuscript will be communica- /'r 

ted by Dr. Howard K. Schachman to the Proceedings of the National Academy of Sci- 
. v. , ences U. S. within the next week; Two- Eukaryotic Protein Synthesis Initiation Fac- 
■ /■;, tors (IF-I and IF-II) are Required to Form- an Initiation Complex with Rabbit B.e- x 
ticulocyte Ribosomes, Cashion, L. M., Neal, P. M. and Stanley, W, M., Jr.) ■’* 

/-*. 1. An Economical Procedure for the Preparation of L-t s]Methionine of High . .: r 

Specific Activity, Grahara^ A. R. and Stanley, W. M., Jr., Anal. Biochem. ...-..w^vv 

47 505 (1972). ' r " 

2. Initiation of Protein Synthesis: The Interaction of Methionine-Specific 
Transfer Ribonucleic Acids with Rabbit Reticulocyte Ribosomes, Cashion, L* 

M., Kolb, A. J. and Stanley, W. M-., Jr., Biochim. Biophys. Acta 262 525 
(1972). 

3. Recognition of Eukaryotic Initiator tRNA by an Initiation Factor and the 
Transfer of the Methionine Moeity into Peptide Linkage, Dettman, G. L. and 

/ Stanley, W. M., Jr., Biochim. Biophys. Acta 287 124 (1972). ‘ ■■■ 
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R: REDACTED MATERIAL 




vraV’- J"' v “ • 

ofif-rR.ctiremenC’and other security, benefits (total) 

.'.jsj- ‘t’All salary and benefit rates are set by Univer- Sub-Totol for A 

i£ ei £USM ^supplies .(by major categories), 

V/--Replacement drive for Spinco L3-50< ultracentrifuge 
V : v .Tissue culture media and supplies 
Chemicals and biochemical's . 

^■Radioactive materials ; * 

C Animals; and animal boarding in. UCX Vivarium •* 

Glass- and plasticware % : * 

^Radioactive counting supplies * ^VT*! i 

^^Radioactive waste disposal ’V •' ■*? \ 

3^+1 67. Calif* sales tax (not on animal boarding) ' - *- .. 

Other expenses (itemize) *'k - * - 1i 'it ' ~ Sub-Total for B 

;t * • ’•■' * “ ■ ' '■ 

I ^^Service contract for Spinco L3-50 ultracendrifuge 
'^SqArtwork, photography, page costs, reprints 


Vid^^Repairs and maintenance on laboratory, equipment 


500 

... 

3,000 

2,000 

, : 3,500 


6,000: 

1,000 


? -V 1,000* 


>:• " 250 

i.' 

.. * • 795 


V 18-,045 




Sub*Totol for G 

. ‘ ^ ' " ‘‘ '•' ' ‘ 

\-flr iv*. _ Running Totbl of A-f B + C 

' .; * D. Permanent equipment (Itemize) 

- Beckman LS-330 scintillation spectrometer 
, ^ Leeds and Rorthrup 7415~E2‘ research: pH' meter 
* ; Amicon DC2 hollow fiber dialyzer/concentrator 
. ' CRC Labwasher + installation 

New Brunswick T-41 bottle roller for tissue culture 
Two New Brunswick CO-20 CC>2 incubators 
. Beckmon Spinco type SW-40-Ti rotor 
+ 6 7* Calif, sales tax 


«/ — 300 


U 1,000 


‘ ■ 1,250 


2,550 



36,874 


^ E. Indiract cosls (15% ohA+B4-C) 

15. Estimated future requirements: Please see appended 
detailed' future budged and justifications. 

Salaries Consumable SuppL Other Expenses 


Sob>To!a( for D 
E 

Total request 


16^000 

650 

850 

1,780 

2,400: 

2,600- 

2,650 

1,616 

- 287546 - 

_5_,3JLL- 

70-951 


Permanent Equip. Indirect Costs Total 


Ycor.2 17,724' 


20,324 


3; 100 


4,441 


6,172 51,761 


Year 3 




23,709 


3.650 


6, 295 


6. 877 


61; 017 


• c. ■■■ -'f 
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Year 



Year 3 


Mi Stanle y, Jr._..CPriaciBal_iavGS J t:igat:or) 


‘ * -*!Y 


vHarcia_B. Witte (Lab. Asst, I, f Ste p I II) 

.REDACTED 


'K 


REDACTED 

REDACTED 




Laboratory Helpers (2) (50%) 



l 1 **» ' W 

M??-' 


IWm 


/ , . - . .. : .• : Category total 

- V Permanent equipment ’ D . ■ ’ 

^^^.Beckman LS-330 scintillation spectrometer 
-‘^iv’ -^/Xeeds and Northrup 7415-E2 research pH; meter 
-.v'^^L-^VAniicon DC2 hollow fiber dialyzer/concentrator 
' V;!-V; ; ;:VXRC Labwasher + installation • 

v.vi£ ^ New Brunswick T-41 bottle roller for tissue culture 
Two New Brunswick CO-20 CO 2 incubators 
■i*,:* !:;■ Spinco type SW-40-Ti rotor 

Sorvall RC2-B- centrifuge with SS-34, GSA, and GS-3 roJtors 
* Van Waters & Rogers, vacuum pump. 

. ; Amicon MMC concentrator 

' • Barnstead PM-70CB conductivity meter with cell 

■'V '.. ’ Spxnco type 75-Ti rotor 

New Brunswick G76 Gyratory shaker and 3 platforms 
f Kelvipatior -96° UC-540 chest freezer 
+ 6% Califonia sales tax 

*'5V.v:,,;* ■ • ;. * ‘ ^ Category -total 

, v Consumable supplies . 

.j!.v \/J\ Replacement drive for Spinco L3-50 ; • . .* ; . • 

Tissue culture media and supplies ■ / 

Chemicals and biochemicals • ’ 

■it Radioactive materials ! * ** . ■ - *" - 

^‘Animals and animal boarding in U c C. I* Vivarium 
“.^Glass- and plasticware *• • ' •' “ 

Radioactive counting supplies 
: Radioactive waste disposal ■ .... 

# + 6% California sales tax (not for animal boarding) . 

■ Category total 

Miscellaneou s 

Service contract for Spinco L3-50 
Artwork, photography, page ?osts, reprints 
Repairs and maintenance on laboratory equipment 

Category' total 


■'t&kpzz 


1 REDACTED 


16,000 

0 

: 0 

650 

0 

0 

. 850 

b 

.. 0 • 

• 1,780 

0 

'.'.'Vo 

2,400 

\ 0 


2,600 

. 0 

; 0 

- 2,650 

•••.. 0 

. 0 

0 

4,190 

.0 

0 

. 0 

' 800' ' 

.0 

0 

" 1,550 

0 , 

. 0 

' .. 525 

0 

0 

1,700 

. .0 

0 

1,000 

0 

0 

•2,250 

1,616 

251 

470 

28,546 

4,441 

8,295 

500 

b 

' 500 

3,000 

3,500 

"4,000 

2,000 

' 2,300 

2,700 

' 3,500 

3,750 

4,000 

• 6,000 

7,000' 

8,000 

1,000 

1,250 

1,500 

• 1,000 

1,250- 

1,500 

250 

350 

450 

- 795 

• 924 

1,059 

18,045 

20,324 

23,709 

300 

350 

400 

1,000 

1,250 

1,500 

1,250 

1,500 

1,750 

2,550 

3,100 

3,650 

65,420 

45,589 

54,140 




^" Three year direct cost total $163*, 1A 9 

i^Numbcr of personnel working on this project: 10. W. M. Stanley, ,Jr., Witte, M. E., 
Brown, G. E,, Kolb, A* J., Cashion, L. M., Cooper, K* D., Henderson, B., Neal, 

P., Dickinson, L. and Noble, S. . - 1003544193 
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another technician hired* at a later date would take a 


amount of my time in explaining' the nature of the project 
and in training him/her for his/her duties* It also would be 
to find a replacement technician with the biological education 



and watering the chicks and chickens*. Laboratory helpers also will 



‘^^^? v gyn'th‘esis 'In 1 Normal "and ‘Tumorous Cells", 7/l/68-6/30/69)> and* the American Can- 
^fcp^V^fe.cer Society ($84,583, "Control of Protein Biosynthesis in Mammalian* Cells", 3/ 
i^i^^i^l/69-6/30/71) originally provided the funds to equip, my new laboratory when I 
•^.U^moved bo the Irvine campus of the Univ* of California* Although the original 

research project pax*tially overlaps the project which I am presently proposing, 
•* ^there are sufficient differences to require new and additional equipment* 


Beckman LS-330 scintillation spectrometer: Many of the experiments proposed 
-• * in this application will be of the doxable radioactive label variety (see 

\ /’ the subsection entitled "Characterization of products synthesized! in vi- 
. tro under the direction of wild-type and' mutant AMV i RNA"). The use of 
a scintillation* spectrometer therefore is a necessity. There are 2 sin- 
gle channel scintillation counters in the department; they are in the 
laboratories of newly recruited staff members. These counters were pur- 
V *.*‘ chased, when the Irvine campus opened* about 7 years ago and they are used 
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^^f^model LS-330 is a very .practical machine,* -stripped of non-essential 
such as digital presentation (replaced with a much cheaper 


nMm 




r ^1^0^^^k&riQls- and quench ; 

channels r 


and not by the. very troublesome teletype field engineers) and ; r. 

T lV:*’ Tviinr>h/»rl nannr* fanA ub t rfi *f c rnmn A t*-f h 1 ft TJ 1 f'b the Cnmnutnr ServiCGS ' * ’’’- ; ' 


of pH of tissue culture media and-of other solutions. This - \**vr 
*' . ttodel is cheaper than-digital display instruments but does not sac- *Lv' 

■■^■^■Ty'^S^^^rifice reproducibility or accuracy. The E2 designation indicates ' 

.’* 'v^;>^ v r:,"that the instrument will be equipped with a* miniature combination •'■ •*.>. 

-i% : *eleetrode for the pH measurement of small samples. The 7415 also 
i '"-.' • combatible with specific ion electrodes which may be purchased ; •. v*- \?•' 

’ -later, especially for the measurement of divalent cation concentra- V* ■ ■ 

■ " ” /y*r'C' tions which are so important in in vitro amino acid incorporation ‘ 

.. systems,. ** ‘ * -V; , ,. .• ■■ . *■ * vi ‘ -• ; . WV-: 

; Aniico DC2 hollow fiber dialyzer/concentratior: This: instrument will be ‘ *■• ;V£iirSv' ; * 

C . : used to remove ammonium sulfate after precipitation of AMV, to re- . . . " 

move sucrose and to concentrate AMV following, equilibrium centri- . ~ m r ... 

. . fugation of the virus in preformed sucrose density gradients, and * s * ^.V, . 

* *' to concentrate suspensions of the purified* virus. Many of the pro- 

v^./^v^teins to he purified are very labile in dilute solution. Normal ; “/■.. ■;> 
dialysis leads to denaturation and extensive losses of activity and, v 
r in addition, must be preceded or followed by concentration steps ; * 

‘vfrv-u^-vwhich in themselves often result in denaturation and losses of activ- /•. * 

'^The b DQ2 .also, will .-be .used, .to dialyze -and concentrate fractions , 

.obtained from ion exchange chromatography, gel filtration, isoelec- 


trie focusing, and preparative polyacrylamide gel electrophoretic -W "/ 1 
>; ^^purification of viral components and -of protein synthesis initiation ‘ - ■ 
rvUbiv factors. The instrument will be used to concentrate and adjust the 7 •• 
ionic composition and concentration of eukaryotic polysomal high salt 
'V.. washes, which are the starting fraction for eukaryotic protein synthe- 
>'-kc^sis initiation factors, prior to further purification steps. The great 
advantage of the DC2 is that the processes of dialysis and concentra¬ 
tion are simultaneous, efficient, gentle, and very fast. 

CRC Labwasher: Although, the Media Kitchen at Irvine washes glass- and plas- 

tieware on a- recharge basis, the rates are high (and getting higher every 
year),'the losses due to breakage and theft are excessive, and, due to 
inefficiency, approximately \ of the laboratory glass- and plastic-ware 
is out of use while it is being, processed by the Media Kichen. My la¬ 
boratory operates throughout weekends and holidays, but the Media Kit¬ 
chen does not. This results in an unacceptable pileup of dirty glass- 
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;^f;K : -tergents on glassware used for tissue culture). Washing our own glass 
plasticware would effectively increase the laboratory supply by a 
'^^ik&Tiik Wri-f #i' a flrlt^ ’¥■»** a iA r\rl’* Win rift Vflerft wmfTd be no niTeims'bf dir tv &TasS~ 


"roilie*- hcTttlf aj^Alradis ; fbt';tisdU^^Ultufef cx At i: the pre- *” 
J ' '.. V:,. sent time all of our tissue culture work is being done in glass and plas- 


.?. 4 . */■ *' 
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tic flasks. For the large scale growth and production of AMV and of 
AMV-producing cells, a larger capacity system is required. The roller " •; 
rT Wttle apparatus is the most efficient means to this end, . .’ . > 

Two Nev. r Brunswick CO-20 CO 2 incubators: As stated above, our tissue culture work 

now performed in flasks which are purged with air containing 57. C0 2 , ” ‘ " 

• v.-i'-'’sealed, and incubated at 37° in an incubator with a normal atmosphere. ’'['‘■ ■'f '- 

. / .'. For plaque assays in dishes with loose covers, whiefct must be removed 

v'.’’ periodically for‘observation, and then returned for further incubation, 

and for the establishment of primary and. secondary cultures of chick .• V .w 

• embryo and bone marrow cells, the present arrangement is clearly un- ' 

satisfactory for work at_2 temperatures: 2 separate incubators are required. 

• Spinco SH-40<-Ti rotor: This rotor centrifuges tubes 3 3/4 inches in length rv'vj-i. 

;A and offers the highest resolution .available for zone velocity analyses 
‘through preformed sucrose density gradients. It is required for the .- vJj-Zlcrv', 

4 analysis of the KKA prepared’ from' AMV, for' the separation of the high ' ' ’. '■ 

' molecular weight 70S AMV RNA from- the endogenous lower molecular weight . 
p^^i'-JtNA species., for the.,analysis pf high molecular weight 70S.AMV RNA pur- . 
^a^uified by adsorpt'ioh to, : and’elution from, liiicrocrystalline cellulose, V;.'.- 
^^^Vk 0 for the analysis of ’ 70S- AMV RNA before and after denaturation,' ; and for 
the analyses, of radioactive AMV RNA bound to ribosomes and. ribosomal 
subunits and 1 of radioactive AMV RKA which has entered polysomes. The 
rotor is able to centrifuge 6> tubes > thus allowing the analysis of sev- ' ''y'^0 
i-'r-v*'' ’ • eral samples: at once. Tlie high centrifugal forces developed shorten the 

' duration of the experiment and' analyses of high molecular weight RKA, * 

~ *which are particularly vulnerable ‘ to traces of RKAase, require the use 
' of such a rotor. ' : 

“ Second yea r -- Sorvail RC2-B centrifuge with SS-34, GSA, and GS~3 rotors; ^ 

The 2 departmental RC2-Bs have suffered the same fate described for W 

Jthe departmental scintillation counters discussed above. The SS-34 ^ 

rotor holds 50 ml tubes 3 the GSA rotor 250 ml bottles, and' the GS-3 
rotor 500 ml bottles. This centrifuge, noted for its reliability, and 
the 3 rotors are requested for the harvest of large quantities of virus, 
for the separation of phases during the phenol extraction of AMV RNA, £* ' . 

for the harvest of myeloblasts and other cells from chickens and from . 

tissue culture, and for the clarification of cell extracts. This piece ‘ 
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equipment is postponed until the second year because quantities of 

and other Cells large -enough to require its routine _*.*v£ 
^^are T*o*t? expected -to be-ready until after-the 'first year,although* •* : J 
■; would be very useful immediately during the phenol extraction of the \ 

of amVo 7 : . • V “ ‘ V-v ■ -\*=v 

'Jv*ij*si ** -Third year —' VW&R vacuum pump: The vacuum pump in the laboratory lyophiliz- 
. or was purchased used and it has been under constant use for 4 years. ~ 
]*$^0: r £he. last time that it was rebuilt and - serviced 1 , I was told that its life 
expectancy was no more than another 2 or 3 years. The new pump will re¬ 
place the present pump in the lyophilizer. K u’-A.:? 

■ iV:" : *;VfAmicori MMC concentrator: Although this 8-place concentrator could be used .• 
immediately,' its purchase has been set off until the third year. This 
.piece of apparatus is designed to remove sucrose and concentrate samples 
-■y>*.rv: recovered froai sucrose gradients. It would be especially useful for the 

.preparation of AMV RNA samples of varying, sedimentation coefficient. It 
T"?-’ * * • fast in operation and* bhis ‘property r is important" during the'proces- • 

sing of high molecular weight RNA. The samples that it accepts: are small 
ini) ; its use would be highly preferable to the usual practice of 
: r V. V^;;> : dialysis followed by ethanol- precipitation. 

: Barnstead PM^70CB conductivity meter plus cell: This; meter will be used to 
*" : monitor the salt concentration during gradient elution of vi'ral com»* - . r : 

.ponents from columns of ion exchangers, during gradient elution of 
.1* viral RNA from microcrystalline cellulose, and for similar applications. 

•*' -It will also be used to check the concentrations of various reagent stock 

. a ‘ ; solutions.. This instrument also would be useful immediately. . ... * 

C Spinco type 75 rotor: This angle rotor develops sufficient centrifugal force 
• to sediment the 70S RNA from AMV' in about 1 hour. It is therefore very 
“-■ -useful for the recovery of such RNA from various solutions. The depart- 
.i-’V:?. ment has 1 65 rotor, but it is nearing the time when it must be derated. 

• _y~^;The purchase of this^ rotor has-therefore been postponed until the third 

■ X/^-year. ... • / l x-.-•* -•** k-: ;V:v* 4 •_ . .. • 

* New Brunswick G76 Gyratory water bath shaker with 3 platforms: This piece of 
■;* -apparatus, noted for its reliability, is requested for the incubation of 






very high specific activity is produced. 

cou id also be useful immediately. • _ ■ *_ > 

^ \ Kelvinator -96° chest freezer UC~540: We presently have a Kelvinator upright 

. - : /^:;-70° freezer. Although it is defrosted, cleaned, and materials no Ion- 

• . ger useful discarded, it has been in use for 4 years and its capacity 

. has been reached. The chest freezer is requested for long term storage 
* Bothat the upright freezer can'be used for shorter term storage. This 
. . •’ : >'*• freezer could be put into service immediately. 


* ; -V 
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Justification for consumable supplies : 

The expenditures for consumable supplies are mostly self-explanatory, 
ever 2 items might be worthy of some explanation. 


How- 


Replaccment drive for the Spinco L3-50* These drives are requested every 2 
years; that is the average life-time of the L3-50 drive. Without such 
replacement drives, the L3-50 (purchased with A. C. S. funds from an 
earlier grant) would become useless. 
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Animals and animal.boarding in the U. C. I*.Vivarium: .The actual-purchase* 
price 1 of animals is but a. small % o£ w this item* Vivarium costs at U. 

• €5 cl ?*•-( animals-must - ; be-kept within’ -the Vivarium; there is'no* alternative) 
•are extremely.high; over the-past few years they have increased drama¬ 
tically; and they undoubtedly will go higher yet* Arguments with the 
Vivarium personnel, and with the administration have come to iiaught. 


^ .. 

>&**>■- 





.* ‘ - -- . --* * "* f* - * V;-*... - •* .♦ . 

: Economies made in the area? of consumable supplies. ; ; ^ :Axy>‘¥?^v^: 

*“•: > r • ;r>^'DX - ^y:..rw^: - ;V + - - t’£ ; y** v. ‘ 

/VC Care of eggs, chicks, and chickens: Laboratory personnel care entirely for ' ■ 

;Y eggs and- these animals; we purchase the feed and the bedding, clean 

; the incubator and brooder (which we originally purchased), and clean 

V'.’.-r the room in which they are kept. The Vivarium has the grace to only 
- * v^:t; / charge us half price for the maintenance of the animals under these con- 
-.7-.>>• .ditions* At least we save half*. ^ . ... ... . .... *.* 

*YvtRNA; * W£ isolate our'Own tRNA from chicken live/, chicked reticulocytes, *’ 
rabbit liver, rabbit reticulocytes, rat liver, and chick embryo's and 
myeloblasts. 'It is true that, it is cheaper than commercial materials, 

V : * but the main reason is that our product is much purier and more active. 

\ij-E blilethionine: We produce this material in the laboratory because it 
! . « . is much less expensive than the commercial products (1/50), but the 

; main reason i’s * the same one as given above; the product is isotopically 
’ pure -- commercial samples are grossly contaminated’ with* methionine sul- 

-V> foxide and several unknovm sulfur-containing compounds. 






£ • - Consultants in the area of the project proposal : .. . . 

Dr. Gale Granger will offer advice and counsel in the area of immunology; this 
'is his field of expertise. He is; in the same department as 1. * 

-- • ■ _ j-ii*:. Ok 1 1-\u 1 t> i. l i r • ■ .1 ti-v..- *■.»*•• v . <, ».vv» • -V Lilv- O . •.**.»«:-- 

^ ■“ ' •: ■ _ *■ ■ . : 

^ ' • ’ f* a \;. f 

- ' Dr. Charles Gordom will offer his services, advice and counsel in the area of ! “**3*v>- 

- ; electron microscopy; this is his field of expertise. He is in the same de- * 

'.V'.' :'i; ; partment as I. ; v . .... . . . ... .. 

'A ~~ ’’• i’. J ~ V.’ ' T?s 
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S^Tln Vitro Translation of 
Oncogenic C-Type Vlr, 


‘ (give gront numBers) . 

Cancer Research Coordina- 
ting Committee of the 
University of Calif. 
-1101-1719' .,t* 


• V r£* ¥•* »T " ! r’ .. • 


Amount 

12 * 000 ' 


7/1/73t6/30/74 






V^,.^**- - V- v; ■ ■' Sou 

y.:p:%17 .Title ofProject ;■ (give gran! 


■ Source 
grant numbers) 


Temperature Sensitive and 
Vk \? Conditional Lethal Mutant; 
v-. of Avian Myeloblastosis • | 

( Virus . 

.solation and Characteriza- 
.^j^^tion of Temperature Sens- 
'•feul? ’itive and Conditional Le- 
thal Mutants of Avian My- 
'j^^fheloblastosis Virus and th: 

Identification - of Virus- i 
Specific Products Synthe- • 
sized in-Vitro under the 

'V’iaSMV.vLi'lk*_.-'.l _ r. ry.- 1 J __I 


Calif. Div. of the ACS: 30*364 9/1/73-8/31/74 

UCI-1723 

Grant deferred — Agency has no available funds. 

Am. Cancer Society 167,256 1/1/74-12/31/76 

UCI-1730 • .* . . -■ * ’ l T"'' 

Grant deferred -- Insufficient funis at present — will 
w. be considered later fir possible funding as of 7/1/7^ 




funding as of 7/1/74 




Viruses " This grant seeks support for graduate students and for 

U .. /'■Vr'-V,-;:. 1 1 '■ . .. postdoctoral students. 

.' Biochemical and Genetic Stu- Jane Coffin Childs Mem. 63*982 -9/1/73-8/31/76 

dies on AMV Fund' This grant asks support for grad. & postdoctoral stu- 

understood that the investigator and institutional Principal investigator / jL^yVL V, dents. 

» !n 0 PP'y' n 3 ,or « sront have read and accept wTndeUM: Stanlc^f Jr. / 'A ' 

!ouncil<t "Statement ofiPolicy Containing Conditions typed Name-- — r-* 

Terme Under Which Protect Granl* Are Mbde."' . j 

- '..i.].:.;. '■ T..^-I—- 714-833-7833 / 714-64 2-4 §26 / 714-633-60 


ft is understood that the investigator and institutional 
officers in applying for a grant have read and accept 
the Council^ "Stotement ofiPolicy Containing Conditions 
and Terms tinder Which Project Grants Are Mbde."' 


Checks payable la 

. L. E. Cox, Vice C U aneellor-Busluess & 


Finance 


/•tailing oddress for checks 


Telephone 


Responsible officer oflinslitution 
Typed Home- 


Telephone _ 


Source: https://www.industrvdocuments.ucsf.edu/docs/nrcm0000 


1003544199 















ums-yyjao 

Source: https://www.industrydocuments.ucsf.edu/docs/nrcmOOOO 








